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Winter Caravan to the 








ROOT of the World 


ARTICLE AND PHOTOGRAPHS BY 
SABRINA AND ROLAND MICHAUD 


“! THE RUSSIAN SIDE of the tiver 
they are growing Powerful 
searchlights sweep ucross the drifting 
ice to the Afehanistin side, probing tor ws A 
cur moves slowly back and forth slong the 
fur bank 
Our on vehicle croans and whines m 
aundbank: despite its four-wheel drive, we 
cannot break it free, The noise upsets Abdul 
Wakil 
The son of a Kirghiz chieftain, our stocky 
euide would be more comfortable on the 
hock of «a horse, more at home on the high 
treeless plateau of the Little Parnir, the range 


restirss 


He draws ane bonds his revolver 


near the Chinese border far to the east, He i 
nervous not only about the Russians across 
the river. Whe can say that bandits no longer 
prow! this bleak, impovershed comer of 
Afghanistan? It is better, he feels, that we co 
not call attention to ourselves; he will set out 
on foot to seek help, Abdul Wakil takes 
our flashli¢ht and vanishes into the night 
Now we are alone with our stranded car, 
Rilanc andl lon watch in the darkness some- 
where on the Afghan bank of the Panja River 
—the Oxus River of the ancient world, The 
slightest sound! startles us, and the inqusuve 
Russian -searchlights keep us on edge. We 
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Silk Road Crosses the World's Rooftop 


In Kabul, the i 
(yy 


util, Our friend Rahman 
Nii 2Iven ws Pérmisshon to rive with his 
carmel tram. I 
won, Abela 


Khandud, the principal town of the 


would be hed by hos ebles 


Wwhkil who would meet us ail 
VA ian 
Where Kirvehiz cameleers com westward to 


truce twice each winte 
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| ur route would follow the old Sitk 


Road once trod by Marco Polo. [t « ould take 
ut along the frozen Wakhan River, into the 
high country Rial 
of the World” 
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“Row will we recornize Wakil? 


Roland had 


wondered when we drove into 
Ahad. But the bulkw, bandy-legred sil 
howette waiting on the tread ahead could be 
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with eorflans that looked! ochdls 


arid mill i lack, Wearing HCH Ls 
int: 7% Meal 
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horns, he was a formidable figure, 


unlike the Viakhy peasuints we hadseen 
i y 
curthy. His face—it 


he fare of Lecneni 


He greeted us mri lit 


have been Khan WL 


Im passive as he rend the letter of witrockwctioag 
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Comrie ( an ier faq| 


Freneh hushond-wife team, 
Roland and Sabrina Michaud are 
amone the few Weiternem to 
thread the Wakhan corridor it 
winter. Caravan leader Abdul 
Wakil) made this picture—the 
first te ever sxapped—with the 
Wichauds’ Polaroid camera. The 
hsqutable Kirghiz gave the an- 
thors their fir caps 





Needles piercing the flesh,” 
Sabone Michaud called the sav- 
age anow-laced wales that but 
feted the caravan (follawing 
Pes. Extra-long soryce pit tr- 
tect the cameleers” bonds from 
frosthite on the Chimb te a -12,000. 
foot-high poss. “he temperature 
did nel dee ohewe 16" F. during 
the sscrnt 
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Winter Caravan to the Roof of the World 


At the Eshimorgh River we found the forel 
conctenled beneath a thick crust of ice. 

“Where cah we cross?” Roland asked, 

Abdul Wakil, still silent, alighted from the 
car and walker out onto the frozen river. He 
knelt and put his eur.to the ice attentively, 
mt a doctor listens to a heartheat. He ad- 
Vance with small steps, like a muarionette, 
and listened again. 

| followed too carelessly. Thump! | picker! 
myself up and mimicked his mincing step. 
Behind this bizarre ballet Roland drove slow- 
lv, with Zusie’s door open, ready to leap out 
Here and there the ice grouned, and cracks 
streaked the surface like lightning 

“Tnja khub nast—This spot is not good,” 
warned Abdul Wakil. He could bear the river 
flowing beneath the crust. Tense ane ab- 
sorbed, we did nol motice that night hac 
fallen. Finolly we cleared the Inst stretch 
Two hours to travel less than half a mile! 
Abdul Wakil smiled at us for the first time 

Bevond the ice lay samd—and darkness 
And beside the Panja River, still six or seven 
miles from Qala Panja, Zasie’s wheels spun 
noisily ancl helplessly in a trap of sane. 


Rent» Horse and You Get Its Master 


Now Roland and 1 sit quietly beside the 
cur, watching the sweeping séarchlights from 
the Russian side of the frontier river, waiting 
for Abdul Wakil to find pssistance, 

In.an hoor he returns with only one man 
and a lantern: Zasie will not be freed tonight 

We remove our sleeping bags anil camera 
vear wad stumble off through the «and. 

A voice calls out from the blackness. We 
stop in our tracks, Abdul Wakil pulls out his 
gun. “Kist?" he demands: “Who ts it?” 

The voice identifies itself; Abdul Wakil 


pockets his revolver. Two Af@han soldiers 


emerve from the shadows The assistant 
commissioner of (Jala Pani, awarting our 
arrival, has sent them to search for us 

We trudge on until several buildings loom 
in the darkness. We enter one of them aril, 
after a cup of tea, fall asleep, exhausterl 

In the morming Abiul Wakil recruits 4 
deven Wakhis. They pull Zasie out of the 
sand and we proceed to the village. Here we 
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leave the car, sort out our lugeage, and neg 
tinte for horses: After lengthy haggling, Abdul 
Wakil hires six of them for us and our equip- 
ment Each comes with its owner, who will 
travel on foot; a Wakhi horse is pot rented 
without its master, 

These notives of the Wakhan are formers 
who grow wheat, buriey, and chick-peas. 
They look almost Ruropean, speak a Persian 
chalect, smoke opium, and sometimes work 
as guides. Their women, tall and slim ane 
light complexioned, raise the children and 
tenel the animals. 


Mlanhood Judged by Skill in the Saddle 


In Qala Panja, Abdul Wakil is furious. He 
hardly touches the pilaf, the rice-ancd-meat 
dish prepared in cur honor by the commis- 
shoner. The official bas allowed the caravan 
to sip by, despite Abdul Wakil’s telephoned 
request to detain it. Now we will not over- 
tuke it for several days, 

“Tf they want to photograph camels I can 
have as many its they want brought in here.” 
ihe commissioner grumbics defensively, 
Abdul Wakil does not even bother to reply. 

In the morning we suddle our horses and 
thke up cur pursuit of the caravan, 

Following the cravelly bank of the Wakhan 
River, Roland and 1 tire quickly. Restam, 
owner of Roland's horse, cannot understand 
why we sometimes dismount and walk. In 
this region a man is padeed by his horseman- 
ship. “Borem, borem!" Abdul Wakil exclaims 
impatiently. “Let's go, let's gal” 

We stop for the night at Sherk, ot an alh- 
tude of 9,300 fect, after seven hours of nding. 
A wealthy landowner welcomes us His young 
wife kisses my hand in greeting, and [return 
the gesture. She smiles, and [ know I have 
done the right thing. Next morning she offers 
ine a cloth-wrapped loaf of bread on a tray 
for the trip. And 1 place a packet of tea anda 
small bottle of perfume on the tray and hand 
ithack to her: it should notbe returned empty. 

Today we cross the Wakhan River on the 
bridge at Surgaz It is ‘s0 narrow and fragile 
thal we must proceed one:at a time. J close 
my eves and entrust myself to my horse, but 
even the animal seems nervous. A bit farther 


Born to the mountains and high plains, this Kirghie berdsman cesvenels 
from nomucs whe rode with Genghis Khan, Today be and fellow tribeemen 
grave herds of goats, yaks, and sheep, which they milk and ws for barter 


on, the riverbank is strewn with giant homev- 
colored rushes. 

“Name toga chist?™” I ask Sultan Shah, 
who owns my horse, “What is the nume of 
this place?” 

“Jangal,” he replies. The forest. The word 
evokes something for different from this drv 
brown landscape. 

A frightened! hare bursts from a thorny 
bush and zigzags ahead of us, Abdul Wakil 
shoots it} with his revolver. The gunshot 
echoes repeatedly, a fat, dismal sound, We 
will have rabbit pilaf tonight 

At Rorung, at an altitude af 10,500 feet, 
we halt for the night with a friendly Wakhi 
family whose house perches over the valley. 
Far below, the frozen Wakhan winds tke a 
ribbon across dlurk-prav sands We enter the 
stone howse through a series of doors and 
rooms built like a maze to ward off winel ated 
cold. Several anterooms shelter the jamilh's 
livestock: the large living room, hubs of home 
life, is lighted and aired only by 4 hole in the 
Ceilme Four elevated, felt-padderd alcoves 
serve as dining and sheeping quarters, 

In the small kitchen, women kneel beside 
a narrow fireplace. They pat slabs of cough 
against its baking-hot walls anc] remove the 
bread with tone: when it is cooked Roland 
and I sleepin ane of the alcoves. Parents, chil- 
dren, grandparents. and visitors settle in the 
others. They sleep naked under their covers: 


French Marriage Customs Puggle Kinghiz 


We ride the entire following day on the 
dashi—a tronquil and monotonous plain. We 
splash throwuzh a marshy meadow, and Abdul 
Wakil brings his horse alongside mine. “Is 
Roland Michaud a rich man?" he mepuires. 

“No, Roland Michaud does not own any 
land,” I reply. 

“orany Inestock f" 

"No, but he las studied a lot,” 

“Studying doesn't make monev. How was 
he able to buy you then?” 

“In France, the money does not matter seo 
much. It better to have a goed education.” 

He remains silent far a long time, mulling 
oVer Lhis conversation. 

Abdul Wakil ts wealthy, He owns some 
10,000 goats and sheep, 100 wiks, 17 camels, 
and L2 horses, This gives him much prestige 
in the Wakhan, where peasant: come to kis« 
his hand eagerly. He bestows 4 great honor 
simply by talking with me, a mere worn, 

“Hi there were good concds, | would hove 
several cars,” he w4eerts. 
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He doesn't realize thot “Zosie ond its con- 
tenis Would cost his 17 camels and more. 

Toward nicht we enter a valley where the 
mutter! sounds of a settlement rise with the 
evening mist It is Sarhadl, the last Wakhi vil- 
lage this side of the Paotire We are at a 
cressrojids of three worlds. To the north lies 
the TUS JS.R: to the south, Pakistan, We are 
moving cost, toward the Little Pamir (map, 
page 439), where a cluster of caravan trails 
the old Silk Road—leacs directly into China 

*“Al-hamada fillaf—Praise be to Goel All 17 
Of them are bere,” Roland informs me, peer- 
ink down the path ahead. We boave caught up 
with the camel train. 





‘Trade Changes as Politics Change 


] share his happiness. A full moon shines 
like an eee volk in the lapis lazuli skv, and 
the valley unfolds bke o felt rue benenth 
mountains painted blue in the January cold 

eside a few stone dwellings the 17 camels 


rage amid) sweet rushes. Five swarthy Kir- 


chiz cumeleers <cput around » fire, savoring 
their bowls of salted tea 

“ds-safam alerkum—Peace be pypon ven.” 
Cine hand on the beart, Moslem fashion, we 
ereet the cumel drivers. 

“Aethim as-salaer,” each responds. 

Here is Anal, who isin charger: <cmall, unolh- 
trusive, precise. Then Schalichik, whose eves 
are green. There 1 pockmurked Suleiman, 
hunter, cook, jack-of-all-trades, Then Ay 
Bash, ever smiling, the most Mongol-lnioking 
of the Kirghe And finally Abdul Wahich a 
refugee from Russia, enigmatic and pensive 

These men. like Rahman Qul and Abdul 
Wakil, descend from Turco-Mongolian no- 
mad: of the Russian Pomirs anc (Chinese Tur- 
kistan, After the Bolshevik Revolution many 
drifted: to the Afghan Pamirs with their herds 
und Hotks In summer milk products make 
up their basic diet. but in winter when there 
is litthe milk, they depend on breacl ancl tea— 
hence this caravan, 

In the past their marketplace, was Kashgar, 
in Sinkiany. Botin the 1950's. when political 
events in Chinn inhibited trade with Kashar, 
the Kirghiz beran coming westward to stock 
upon tea, sugar, cloth, anc other supplies-at 
Khandud, and to trade for grain with the 
Wakhis on the way home 

The next morning we witness a sfene that 
wives ws the key to the commerce between 
Kirchiz and Wakhis. Abdul Wakil takes over: 

“Fodve Mohammed, ts it vou? Aly father 
tells me vou have wheat to sell” 


“Lam poor and have very little of i,” Edily 
Mohammed savs, hoping bo inerense the price 
‘But refresh yourself first [ have so little 
wheat that this business will coun be settlert’ 

Abdul Wakil ts not foolecl He drinks his tes 
nnd the cickermye begins. Pals 
Quotes 1 firice—2crh liowh 

“ntauwr nastud—it won) do,” sys Abdul 
Wakil: “Rahman (dul has told me vou have 
dened! to ahe aheey for (er Seer ai w hernt - 
A. seer is almost 14 pounds 

“T. too, orm a Moslem,” Edelve Mohanime 
cries out, shocked that ns word is beng 
doutted. And he recites the Shabarcla, the 
profession of Moslem faith. But with all the 
coravaneers on Altnlul Wakil's side, Eclelve 
WMohwmmed vives in. 








ve Mohammed 


Despite old pnlugonisms, tbe Rirghile anil 
Wakhis depend upon each other. This barter 
ing ol tallew, felt, or hwesatock ror whet 
remains a practice among them, even though 
Ahatli hank noles are coming inte use 


Sucking Wheat Becomes a Noise Alfuir 


Since sheep do not accompany this cara 
van. there are none on hand for delvervy 
Chey will be sent to Rddve Mohammed later 

A large rag is spread out on the chrt- floor 
co that mot a grain of wheat will be lest 
The Wakhie bring forth a sample of their 
hones! “The Kirghiz reject it—it contains 
too much dust. The next is satistactorn, Abdul 
Wakil ills a fala—he teabow! (hal serves as 
a standard measure in both the Pamirs and 
Wokhan—and begins transferring wheat into 
a sack held open by two cameleers. 

Both sides curefully count the bowlfuls; at 
10 the first-sack is full. Suleiman sews it shut 
and fetches another. The counting cress on 

"Ss! 0 do.” the Wakhic announce with the 
next bowhtul. “Thirty-two.” 

“Sj a vee!—Thirty-onel” the keen-eved 
cameicers protest, 

“Sto dom,,."Sro0 wk!" the arsument rages, 
puntiinted by eriet of “Lo Hota ila flak! 
—Thert i=-no rod but God Alinh’s erestne<s 
hinully shines forth. He has favored the count 
of the honest Kirghiz: It tikes two hours’ to 
Hil the 12 sacks 

Afier we leave Sarhacl, we are forced to 
stay chose to the river. The vallev quickly niur- 
Pows to a Pore (pares 436-7). We are riciny 
on the river's frozen surtace. Sinere hile, men, 
horses, and camels tread cautiously, With a 
large and fiat feet 
ilo Well on this skating rink, but the tron 





velvety step, Ube camels 


hod horses often stip 


On w gloss-slick trail, a caravaneérr eprin- 
Kies sand to prevent na slip thot could tear 
tragedy, Three tomes, when camels fell on 
perilaws slopes. fener raked their lines 


Lo free the beasts of their dwkwiared loads 9 
they could get on their feetsagain, 








ee 


atin 


ey AGEL 


Ltter|s 


i 





itched) head ta toil anil taal bi Shining danwes 


hei Cure iii fil Lari [ I i ; i 
they a owed ti li lh liver (below). | rev hoe 
jul ih Ee | Uh | ij} Pibail ti Hobs | Lf | tl I | 
ati I Ail ir ba | re li [Pre l I 1 | 
| Leage| i li | | mer { | Tree LETT LT] l th I I it Li Yl 
ia i ket L hi | rryael 
| a | ke: ! | i | 
lat y | tha i 








Where stoics weep: T wih 


i} t 
L | t hi 
] il i i 
1] 1 ih | i 
a | j i n | 
i Hi mai { | " 
{ I | ] ri li 

] | ir | { ii 








¢ brake Lhirouch the 
Wikil tells te 


ce the river time 


‘Here, last year, a hor 
Abdul 

(pages 446-73. We zigzag acto 
ond acain. With experienced eevee the Kirghiz 


ice aetl drowned 


pick the sotest path 
The vorce choees il 
Win Ehret 


weave! (CH er MAC Wane, 


with tormented walls 
Lowitch, witha 
cerims to have tin 
around us, The ice 
three feet thick, vel 
it Hows swittly 


Paces the erst cracks 


antl cour i thehten 
Traalat nF Tua. the cascade all 
striare than 
we can atill fear the water a: 
anc in 


on the rivet 





beneath ww 
CVV St 


I F a 
Ry earls poree has become 


niternoon the 


thie Me Loo treet hercus Tar obi 
ik LEAS ‘A 
cand and sprinkles: tt 
on a steep trail so icy that 
bale (page 445), Die 
with tucs and 


tr TTT. 


don the river and bem to climb 
Bash opens a bac of 
even the eranrels 
ameleers coax them on 
shouts 

Raolwnel suirlclenl Cres, ol 
dizzving precipice. Nis 


fallen on its 


‘Look cut 


nurrow lertee over o 


horse his slipywed mane forelegs. | 


pull on the teins and the animal struveles to 


bts Faugel Ft be we clin 


Wo @VeETS = ‘ arc lo Test that 


Fear dampens my brow 
onward We aL 
annals, then move ararmn 

Anes, ee Lo a) 


t 
i cil Apses on toe 


camels slips and 
kneels mane 
tries to crawl Av Bash and Schahchik 
it= recut Rikinge their own lives, 
rhlinael the 
then oe 

animals are 


the mui 


SHIPMAN = 
frotven path; i 
rou ti 
i tier, 
sri! St Laat ib can stand up, 
ATU, anc Move on 
suffering: struuching, clinging to 
mnLwneacle 


Altitude and Fatigue Take Their Toll 


At lost the bent firures 


ettec) aaimet thi 


fhead are «lho 


aaaasisones ak y 


I 


Vard rt var] 
ohn the slow 
rier twists anc 


We CPoSs the SNOWY Crest 2 dt 
In the 
turns like an opilescent Cracon. With chask 
eclting in, the 


descent distance the 
Mountains 
ne. We 


ing pathetia eallh 


SPE GMhOrMmOoLLIS, 


coats tighter, feel 


rill cout 
erp 


OVEr wer 


Faticue overcomes me, and 
Lach 
ie FF 


ate The customary 


top to Test 
6, ten 

[ man 
reply, “Aehda Ooshti—Dio 


SSI Cie smiles ane & 


muahi!—hlay vou not be tired" 
vou live borne” 
becoming a 
m CS pars the arcw, [tural 
catch wp with it at a primitive stone shelter 
in which the six Kirghiz will sleep, Rolane 
andl | otcupy a similar shelter nearby, bogeth 
er with our borst 

The Wakhis apend much 
ting around a fre 
some tins of food and preparing tea, we crit 
despite the 
ms infested with rats ond 
jlowned in acrid smoke 

[ am happy to leave this 
the walle, 
APRINSL [ie 


The caravan plods onward 


ScTIes of lola 


Ww Trs 


of the night chat 
Le for us, Hiler AeCALny 


4g into a deep dreamless <leen, 
tha Bur hu 


Tyce TI Seer, 
Hundles of tire- 


outer walls. 


one Of S¢veral in 
ntiencded 
This evidence of mu 
tual helo among Panur travelers-comiorts me 
We understand why (before 


wood lean 


t 
fi roce ASO al visstor 


Fire 15 vital here 
the acvent af matches) the caravaneer = rfag- 
medanes his. tint 


irre sleet eee tos | WTS 


among his most prized possessions 


jit th 


Cn 


LSE LENE a i uel 


Porm) tO bein Lhe climb overney PS. EV 
hivher. | am frivhtenec! on the nurriw tratl 
bas tele Lee) Precipice “il tok tem bere 
econdarye mothe fitht to hold mv own and 
reach the next slaw, 

Finulls we PH Oe bo eee sheltered 
Dan. Pere we 4ee our first vurte A Rarehi 


ei a - a J Lb | 
ificl bibs EUueT El Pay eal mire oe Er PraLil ra | 


lolt tents. Fle approaches Roland and Abdul 
Wakil, and kisses their hands in greeting. He 
Wie and davehter helo me trom mv hors 


an take me merle b ere [hes rem 


ris t. scart, and hesdliress, and pi l] i 7 

i} a oi ety ou ah TEP CURL ti Web| 
4t home on the 

et ! Ty lore Te If 1 


1 


me, Qed smile tindulgentiv when. contrac to 
chy mM § IMMeates tretch oul Siahine 
Thales 

Che thick felt of u rit 5. an e&xcellierl 
insulotor geainet the cols (nage 452). Tnsiele 
opine the willow frame in <acks. boxes. one 


Le, 
a — 


t i i — t = i * 
LOTS mie ALY Kae es ah 


mgs. Aiost trepsured. of all or 
aay lt 


Valuable tl at il Births CAFS. it cn his 


SDE OF TEM, Stigar, and len is so 


} bia F 


hee 
of. i hoenoihe—n smn! embroiwlered 
ita Sack. Sua Te wus that the tee i 
Lesinal runk: with salt: salt is an rare threat 


i i Gsed only in ten 


Lhe Te ERT Sel Liter rushing iche 


i 
we EMvers | Pont A —Lite ketele 
Afehon ronmge. Rire [Tlie i iq Jen awell 
H reed 1 dae oo 1! ee] 1 l ipl i | 





stretched) cyto tl litpas et a i i i 
loeuarcarcl the sk -tlore ire. Lt rhe ELC ho foc] kv. Only the come Merri 4 niortal 
Hine with the hospitabl Rcirichie Pour ruted Gnd Wool, os ma Tif ers a horns, Ulin 
; le stlentiy onwurd ceshonall ci 
All Energies Foeus on Battling Cold mt 
iti int) of Ssnay Wilh ther tongues wit 
Aut on hy CARDO Swit o Eri hie waa eT Eth I Lurid! mavens l 
wx! morming, the wind tite more cruct! cool | jut lo not exchanwe « word, Thev ar 
tha ver. My toes grow nunnh, goed | trmat saving their strength to fight thi 
move them cornsintlh brub my nose to keep Rolind ss altimeter telis us we have ri 
it irom treezing- Roland, too, suffers Tram the a heieht of 12,795 feet We fe nse oO 
old forches hati frem bre eer ar) Tis almost literally stiurncdin mine Baim-t-Lhunya 


toche. but his hands are especially num 
Sot only nust he work his cami he prem With mv last crap ol strength, | reach thi 
ised] French 4cientist that he will mak kg Jelena encampment Collapsing 1 rt 
Mee PICA Dee TVA long the Ww: | IT=t inti Tears l he mater the her 
Vh reat) mor aes i" ne tl WA Lh ! iit | ij mn ww | a ples tt i*i 
; tf cir own rissa d el Vat 
init l Phil Lt bannl | if POT LT | 1 ina LT 1 | 





raed ind 


fh lop pesibe), a chee 
Lys Na § 1p] Ce i 
| iid] eee am oe | hi le ein | ii hi 


‘rotil 


Pe ee Dry a. 
ut Lt uy bo LH (tn th 

ALL Pa ft Coie ITe 

Lhe Oo | LemesT o THe 


rite hes ee 





i Ha 
LETS 
YW | ree 
I 
tl 5 I 





Fs | 





Smal! beneath his burden, a boy trudge 


lawared) Adulk All with a lowed of kinelling 


Three wives share a roof in the vurt ol 
Whiehigh Ween kedl jopypanstte) Here wile numbet 
two, Bibi Turgan, comes the fame ae ohn 
tire ws tea Sabring chat= with Bil imesn- 
me Lordy) Can, first. and eldest ane there- 
fore the leader among Abdul Wrakil’s mates 
The muster of the home entertains the won: 


en by plucking a tine of his dosmbwra 


She Wraps raw woo) prow my toes, one by 
one, ancl advises me to leave them like that, 
even in my boots. [ smile through my tears, 
and comfort mvself with a cup of salted tea 
In the morning the thermometer registers 
1” F. Small finkes ore failing from the sky, 
and the encampment’s yaks, with morose 
expressions, huddle in ther coats 


Comels Seen ta Tread the Clouds 


We begin to ride through the bleakness 
with our 17 came. Now and then we pass a 
cluster of yurts. No humans stir, but dogs 
throw themselves al our horses, velping. A 
picture enpraves itself-on mv mind: that of 
Roland's horse kicking the muzzle of a dog 
that ts nipping at its tal 

4 cima dav Sky and earth merge into 
one. |] can ne longer tell whether the camels 
are undulating on snow or clouds. There is 
nothing to catch the eve. No tree, no shelter— 
only the white world of 0 seemmely infinite 
plain. Rotind  tuking the needle blows of the 
wind on his face. He fumes as he reloads film: 
4 drop of moisture falls from his mistache 
into the open back of the camer, worl instant- 
lv freezes on the shutter. The wind is now 
blowing up a storm, reducing visibility to less 
than 200 yards: The temperature is —2?2° F 
[cicles hang from the camels’ beards 

Kveryone i exhausted when we stop for 
the night. Ewen Av Bash, his evebrows white 
with tee, tells me of has fatigue while he ties 
the Camel together by two's, bead to tail and 
tall to heed, to prevent them fram collapsing 
on the frozen ground whtle still overheated 
Ipage 446) After two hours in this worielt 
noattion, Called chapar, the beasts are untied! 
antl adlownl to settle for the might. 

These double-humper Bactrinns are found 
In the semicesert regions of (China, Nlongolta, 
and Trbet. They are powerful and robust 
averaging more than six feel tall at the hum, 
and their weight con exceed half a ton 

The twee. enormous HunMipis, a5 high ws is 
Inches, are a camet’s reserve bank. Together 
they may bold more than 200 pounds: of fat 
that the anumal’s body can draw on when 
other fare  latking. The best can survive 
for weeks without food But as it uses lips its 
stored provisions, the humps shrink, some- 
times almost vanishing: 

“The camel is our most valuable animal," 
Anil telis us. “Dbis warth S-vaks or 9 horses or 
Sol only 
£0 seer—niore than 600 pounds 


fanait carry a loa of 
but it also 
wicks prized wool for Kirghiz fabrics. [t is 


45 sheep” 
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Lhores leave little time for leisure 


Cooking the day's bread, Bibi Tokhio 
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tone house Biller] with warm furniching orderly, thunks to the three childless womei 
elt carpet, quilted cove ariel miuliicohives Hit 1 VYuro thout children ts great mustor- 
il] ion Tit j yy iene) Pa hier, the treed Pun [| Nn another year, his third waite, whe 
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beside the fire and makes me sit there, Bibi 
Hawa, a wile of Rahman (ul, prepares ao 
porridge for Zulaikha, a weak one-year-old 
baby whose frail little body reminds me of a 
rag doll (pages 458-91. 

Bibi Jamal alectly senses my concern and 
explains that Bibi Hawa is not able to give 
milk; since her birth, Zulaikha has been fed 
only porridges 

“Then hew did she fee her other chile, 
Moswldegh? He is boundsame ond healthy.” 

*“Mosaddech is a bov and had a nurse.” 

At three years Mosaddegh, aclorable and 
epotlint, his everyone wrapper around his 
littl finger. He spills the vliss containing 
Aulaikha’s meal. Bibi Hawa patiently puts 
more four m the glass ond pours bailing 
Water over i. Ne milk. Not even sora. 

“Vak mitk sometimes causes diarrhea that 
ean kill chilciren,” she says. As for sugar, she 
dors nol Know whether it would do any good 
for her babes girl. 

I suggest that she replace the water with 
milk very gradually, and persuade her at least 
lo sweeten the porridec. 


Busy Davs and Star-filled Nights 


Day after diy, | note how monotonous are 
Lhe tasks of the Kirghiz women. The entire 
morning spent preparing the bread that ts 
their winter staple They buke enormous 
quantities af i, since they must alse feed the 
cameleers, who are without wives here, ancl 
occupy the third yurt of the camp. A woman 


is expensive among the Kirghiz, and [suspect, 


that some cameleers haye married poorer 
Wakhis In several villages | have noticed 
them. scutter to. various bomes where the 
chileiren hod « certain Kirghiz look, 

Following the noon meal, the women melt 
down tee for water, or sew, or groom them- 
selves. Then they prepare the evening meal 
and, after dinner, oo recht to bev, 

Despite our Shortness of breath, insomnia, 
nid headaches trom thé altitude, we become 
passionmutely attached to our new lives. We 
are delighted with the relationship that has 
grown between us, city dwellers of the West, 
and them, tent dwellers of the Pamirs, And 


not fora rooment do our hosts displav uny- 
thing but kindness and goorl humer 

Abdul Wakil shows an interest in photog- 
raphy, and Roland teaches him to use the 
Polaroid camera The meteorological obser- 
vations also interest him. Carrving an ane- 
mometer. he accompanies Roland on his four 
or five daily walks and tukes readings as con- 
scientiously as Roland hitmecht Often, the icy 
northwest wind blows with rusts of 40 miles 
or mere an howr No snow falls during our 
stay, but we record no temperature higher 
than 23" F. On eold, chourless nights we never 
tire of contemplating the Pamir skies studelec 
with twinkling sturs 


“Italian” Ast Pleases Kirghiz Palutes 


Our hosts teach ws many things. Roland 
compiles a Persian-Kirghiz glossary of cara- 
van terms, noting that the Kirghiz write 
with Arabic letters, They also help us pout 
together a stoall herb collection. For thic we 
follow Mirza, the voung: shepherd, into the 
mountains, where we guther ascore of plants: 
he tells ws the local name for each. 

Our davs pass quickly. 

“Sabrina fan.” Bibi Jamal asks me one 
morning, “will you eat with us or in the mih- 
mankhanar” 

[ tell her 1 will eat today in the guesthouse. 
I am tired of the monotonous. meals: wak 
meatballs, soup with mutton as tough as 
leather, and especially ava, which appears at 
every lunch. This is a-sort of noodle cut from 
bread dough, usually boiled with bits of meat 
and onion. [tis never cooked enough for our 
taste, und lingers like paste in aur mouths. 

| decide to introduce our friencls to ash, 
Tialian style TP spread out my camp stave and 
kitchen utensils. All the men watch me with 
interest, helping me at times to peel onions 
and garlic—frozen, of course, but still pun- 
gent. In hall an hour my “spaghetti" with 
tomate sauce i ready, Abdul Wakil and 
Akbar eat with us, Unable to feed all the 
others who look on, we actopt their own cus- 
tom, sharing the meal with the chiefs and 
distributing an occasional morsel here anil 
there. Vhe Kirghiz eat with muste, Abdul 


Sorrow shines from a mother’s eyes. Bibi Formal recentiy lost ber d-month- 
old daughter, the only child of five vears of marriage. Wed to one of chief 
Rahman (ul's sons, she i¢ his only mate. Rut a home without children 4 poor 
indeed, and her husband may soon take another wile so that he may have aso. 





Dave of hardship still ahead, the Michauils start home with the second winter caravan 
Troan Mulk Ab In spring these high pastures will be green, and the herds will again produce 


Wakil asks, “Where can I buy such a meal?” 

While on the trail, the caravancers eat only 
twice 2 day—morning and evenine—in order 
nol to mnterrupt the slow walk of the camel 
At the winter camp, the Kirghiz ore forever 
busy preparing their favorite dish, qwrt, 

Qurut is a hard, cried woeurt-slowly mixed 
with water into a paste, Heated, with bits of 
bread and fat alec, it resembles o fondue 
(pare 453). In this season qurut is the only 
dish having a milk base, since the animals 
produce very little milk in winter. Thus we 
feel deeply honored when our hosts offer us a 
full bowl of milk every day 

The task of milking the vaks falle to the 
woman. This “piece of prehistory,” 2s Rolanc 
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calls the yak, alwavs seems to be In aw bad 
mead. But its step is sure, it does not fear the 
mountain torrents, and with erent endurance 
it can carry 150 pounds—a fourth the load of 
a camel—aocross 15,000-foot passes. Its dry 
dung provides the most common fuel—ane 
one of the best—on the hieh plateaus of cen- 
tral Asawa. Its tur cun be braided ‘tnto strong 
rape, ard its hide furnishes tough leather. 


Warm Gifts Help Fight the Chill 


In two. days the second and Jast caravan 
of the winter will take to the road toward 
Khandud, We will return with it. 

What excitement in the camp! The men 
Shoe the horses, test the ropes, check the 





enough milk to =upple the Kirchiz. But when snow one cold retum, the men will gird once 


more for their grucling treks, a test of Will and “treneth worthy of the sons al Genghis Khan 


trappings and felt padding of the camels, The 
women mend foo sacks for the journey. 

Each one silently thinks about the trials 
ahead. The wamen prepare bread tn great 
quantity for the trip. It will stistain the cara 
vineers for more than @ month: 

Attentive host that he is, Abdul Wakil has 
noticed the shortcomings af our cold-weather 
clothing. He metructs Bib) Orun to make each 
of ws a tomag, the Kirghiz fur hewdeear, and 
pavpoe—thick felt stockings. Then he collects 
ots In the camp | foc mysell 
equipped with a pair belonging to Akbar, 
Roland recetves a bewutiful pair mitre is 
KRazuke in Sinking 

In the atmosphere of an Oriental bazaor, 








ill the spare 


the caravan is loaded with felt tugs and goat 
skins of sheep fat to be bartered for Wakhi 
wheat, unl we bid.the women farewell. 

| kiss them affectionately on both choeks 
They return my kisses Kirghiz style, on the 
lips: Bibi Orun will mot fet us leave until we 
have swallowed the last drop from a bowl of 
milk she has prepared 
“Tt is very good against the cold," she tells 





Wartt) sailese here 


us. Bibi Orun helps me mount anc léacds ms 
horse to the eee of cump, and hands me 
Lhe reins 
“Nay God be 
We are more 
But already the 
are delivered to 


with wou,” she says 


moved than we want to! 


be 
ruravan hedds out. ant] we 


the biting wine L] 
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and onions That's brenkfast. At 2 or 4, lunch 

‘Lhe same. And oeain for dinner, about t. It's 
al] repeated the next day. Can you imagine, 
there were 40) ambulance calls at Christmas 
JUS to pump oul starachs!” 

Raster means another two dave of jovous 
overcaiing—not to mention one’s name day. 

“(ir take cars,” sovs an engineer. “A cur is 
such a lirxury that it's treated as the miost 
important part of the family. So on Sunday a 
mun can think only of washing and polishing 
the thing—he'll drive 500 vards from home to 
the Vistula River and wosh away, while his 
wile and kids-get nad and madder: In the 
end be'll be so tired, or it'll be se late, that they 
drive straieht hame.” 

The lady editor: “That's a typical Polish 
exapverution! More fikely, when they finally 
get off on their excursion, the man crives so 
fast and mexperth that he bas an accident.” 

The engineer; “Now yeu are exaggerating! 
l haven't driven much, but | can safely go 90 
miles wy hour, 2.” 


MD YET some thinas the first-time visitor 
is likely to hear and find surprising are 
not exaggerations at all 

For instance, [ had always thought of 
Poland as being in eastern Europe. Not 4, 
sav the Poles: We wre the heart of the Conti- 
nent Really? Draw «a line on a globe from 
tastermmoast Europe, in the central Urals. 
to Lishon in the extreme west; anc another 
line from the northermmeast point in Norway 
to southernmest (reece. Those limes interscet 
near Warsaw. 

Or consider Poland's scenic variety. Truc, 
70 percent of i stretches manotonousty flat 
or modestly billy, But in the north sparkle 
hundreds of lakes in Mazury and hundreds 
of miles of surf and sandy beaches on the 
Baltic Sea, Mountains rise in the south, in the 
High Tatra, as jaseecd and spectacular as the 
Alps (page 498), A-troly untouched forest of 
the plain stretches in the northeast, in Hia- 
towieza National Park 

T want to sample all this, of course, byt first 
wander wound Warsaw on a sunny Sunday. 
In Eazienki Park, on a platform beneath a 
three-times-life-size statue of Frvdervk. Cho- 
pin, a yvoung woman at a Steinway plave the 
master's mazurkas and polonaises, Hundreds 
sit unfidgeting on stone benches, raptly, as if 
enjoving these gems for the first time. 

In another greening enclave, next to the 
r68-foot-high Palace of Culture and Science. 
thousands crowd the annual outdoor hook 
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PPITLEMS JUGGERNAUT stormed inte Poland 
from the north, west, and south on September 
), 1939, meeting fierce but futile nesiztance. Six end, Russians and Poles had joined eet anita 
teen days later the Soviet Union—then a German Hitler: the Nazis had killed an estimated 6,000,000 
nlly—invaded from the east, and subsequently Poles—half of them Jews; Industry and agricul- 
baniched thousands of Poles to Siberia. By war's ture lay devastated, and 2,000,000 Poles had been 
| | iS Ueported ta Crerinuaty for 
forced Lalor 
Hi p : Modern Poland, its 
WAT ro. present berders estab 
‘la eee Mos ets, occupies approxi: 
| ie . mately the same territory | 
it did at its birth more than a Rillennliee) sgn, 


AREA: | 20,004 square mile POPULATION: 13,000), 008), 

CAPITAL: Warsaw, population 100,000 GovVERN- 
Ment: Actual power in the Palish People's Republic 

resides with the Politburo of the Pulieh United! Workars” 

iCammunit) Party, the elect! 460+eu1 Sejm holds 
legiclotive authority HOONGMY: Liominated by | in 
Hristrey—itecl, coal and copper mining: (LAN: Pre 
dominant: Homan Catholic CopRMeNcY: One rhoty 
(100 proses} equals § cente US at ihe official rate, and 
half that touch at the tourist rate 
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VEIL OF TEARS identifies the happy 
white-clad bride at this traditional 
wedding celebration in the Tatra 
Mountains. The party will last for 
three days, fueled by countless 

fruit and meat pies and toasts of 
vodka flavored with honey or lemon. 
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fair: 57 publishers, from the Defense Ministry 
to the Social Committee Avathst Alcoholism, 
are selling at 90 kiosks. Indefatizable authors 
are dutopraplving. 

By now | have aninkling of what's in the 
back of everyone's mind, something that 
makes this a very special spring. Poles call 
it simply “the changes," meaning dramatic 
changes in the leadership and policies of the 
PAPR, the Polish United Workers’ Party— 
that js. the Communist Party; and because 
Poland is a Communist country, the sicnifi- 
ence of these changes cunnot be exaggerated, 

“You have come al an interesting time," a 
senior bureaucral assures me os we browse 
side by side. Thisis the most hopeful mormerit 
in Polish history since World WarIh” 


THAT EXACTLY had happened? One 
of these indefatigable wathors takes me 
to dinner. He Says it’s a long story, but 
he'll tery to make it brief. 

“We hada party leader named Gomultka: 
he was extremely well liked, But over the 
years be became Jess und less popular, Why 
wits this sof Me asked people to work -hurder, 
but they found their stundaril of living not 
rising, but going down. They felt frustrated 
ant! Helpless 

“Now switch to December 12, 1970. The 
fovermnment anncunces new prices: Lower for 
ruzor blades, TV sets, refrigerators—fine, but 
hizher for food! Meat up 17 percent, lard 43 
percent! Incredible, raising food prices just 
before Christmas! [t's the last straw. Ship 
vard workers in Gdansk gy on strike. They 
march on provincial party headquarters, wsk- 
ing te be heard. The demonstration turns into 
a riot, party headquarters burns, there’s 
bloodshed. More strikes, in Gdynia and in 
Szczecin, more blowel. 

“Gomutka and some others in the Polithure 
want to call out more troops; but-still others 
say no. dexens are dead already, we don't 
want to kill thousands. The moderate faction 
prevails and makes one of their number the 
new leader—FEdward Gierek, an ex-miner, 
the purty chief from our most prosperous 
rewion, Silesia. Gicrek calls off the troops 
He meets with the workers, he promises im- 
provements for everybody, Since then, every 





week, big news! Higher pensions. Fond prices 
rolled back to where they were, and frozen 
for twin years,” 

And a new political stvle. Gomulka was 
remote, Gierek is everywhere. Dav after dav I 
see him in news photos, with youth activists, 
with hard hats, with fady machinists. 

“He knows what Poland needs to pick up 
steam,” a Western cliplomat tells me. “Look 
at agriculture. Eiehtv-three percent is in 
private hands—12 Acres is average, tia the 
limut, Kut firmecs hod to deliver fixed quotus 
of pigs or steers, milk or grain. Gierek prom- 
ised toend the quotas Overnight, the outlook 
for Polish farmers becume a lot brighter.” 

This much Was certain: Never before in 7 
Communist state had a wave af popular, non- 
revelutionary demonstrations Jed to such w 
change in the whole tone of political life so 
fast a bere in Poland. What it would bend to 
in the Jong run was, alas, far from certain 

Poland has o 77ikmile border with the 
USSR. (map, page 469), Would the Russians 
sem tunks, as thev did to Czechosiovukin 
alter the Czech leadership changed course? 

“That was in people's mitds, and in the 
minds of our politicians tou," a Polish journal- 
ist recalls “The new leadership convinced 
Moscow they were stil loval Communists.” 
20 far, the Soviets were provicline credit, ancl 
feed grain te help Poland produce more meat, 
so that Gierek could keep his promises. 

But would he? “That's what people asked 
Gierck in all those meetings. ‘How do we keep 
things from turning souragain? He told them, 
‘It’s up to you; you must keep pressing to con- 
trol the leacership from below.’ Sounds ereat, 
but how to do it, that's the big question.” 

That week there is another of those blithely 
skeptical Polish political jokes: What's the 
real difference bebween Gomutke und Gierck? 
There isn't any—but Giver doesn't yet know 
thal we are aware of tris, 

I dnve south for the most vigorous fun- 
making in Poland, the Juwenalia in vencrable 
Krakow, a 24-day pre-exam carnival of stu- 
dents at Krokdw's 608-veor-old university. 

Fifteen minutes from Warsaw's center I'm 
in the country. Orchards in white bloom, 
unren mewlows with black-and-white cows, 

(Continued on paye 478) 


Risen from World War-Tl devastation, Warsaw stands as a monument to Polish pride 
and determination. Germany's troops punished an insurrection by methodically level- 
int altiiat the entice citv. Modern structures replace the old in most apess, but Od 
Town, i the foreground, has been restored to its i7th-century Baroque cleguwe. 
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Brown Gelds and an occasional tractor, but 
most of the plowing is horse-powered and the 
sowing is by hand, mostly by women. 

In passing, 1 glimpse the industrial towns 
of Radom and Ktelce, three noined towers of 
a castle, » new. motel [I am frequently ade- 
layed at railrowl crossings, but I don't mined 
To see such magnificent steam locomotives 
at home in Washington, I'd have to visit the 
Smithsonian Institution People sidle up to 
inspect the waiting autos. Ah, a Volvo! A 
Ford Capri! i 

My car gets short shrift; it's only a Polski 
Fiat, made neur Warsaw, but, oh, it has 
power-assisted disk brakes on-all four wheels. 
1 need) them. There's no speed limit outside 
the towns, and T cannot help getting inte the 
swing of the Polish highways: speed up, then 
slow down fasi—there's a child, or a rubber- 
wheeled horse wagon full of coal or manure. 
Hitting a chicken is no crime, says mv inter- 
preter, but hitting a goose can cost you money 
I assure him of my nonageressive attitude 
towird evervthing Polish, including geese 

After four hours we're in the heart of 
Krakow, in the Main Market-surrounding the 
léth-century Cloth Hall It's bedlam, Pirates 
and cavemen, Batman and Zorro, a red-haired 
Cleopatra. A skeleton in a top hat misdirects 
traffic, The police don't interfere. At Juwenalia 
time the students own the town (pages 482-3). 

Whistles! Horns! Bells! Youths hop in a 
circle and sing, “The dean is our best friend!" 
to the tune of “Batde Hymn of the Republic” 
Then, ‘instead of- the dean, it's Mao. Then 
Nixon. Finally, “Whodlvstaw was our best 
fnend!” Who? Whidystaw Gomutka 

Decorum reigns briefly in a sports hall for 
the selection of the girl stuckent who is nafmil- 
ssa—the sweetesl All the candidates look lus- 
cious, byt | am informed that what counted 
most heavily in the preliminaries was ready 
wit. Really? 

“You see Ela therer She was given two min- 
utes to do a striptease, She said, Oh, that 
means to present myself nukecL Very well, | 
shall bare myself, I shall bure my soul.’ She 
just talked and talked..." 


or Lr, Mieczvslaw Kilimaszewski, is a 
veographer. He also is a Vive president 
of the Council of State, thus ranking us o 
vice president of Poland. [| met him at the 
university’s Geographical Institute, where 


ie RECTOR of the university, Profes- 


he delivers lectures himself because he likes 
to. be tn regular contact with the young. 

“They differ from the youth in America, 
and even in Western Europe, because of our 
historical ane geographical position, which 
has brought us so many nouns of invasion 
and destruction. So often we have had te start 
anew, to tebuilil and rebuild again, which is 
a task of the youth, Now Poland is changing 
its economic structure, from being primarily 
agricultural to being primarily industrigl. 
Already $2 percent of our population is urban. 
This change stimulates the young. They want 
to bein the forefront of it.” 

Rector Kiimaszewski alse presides over the 
Polonia Society, created to keepin touch with 
people of Polish origin abroad. “There are at 
least six million in the United States, perhaps 
ten million,” he saves “We send them books 
and urce them to visit Poland. Many are 
young and speak no Polish at all) But we are 
particularly interested in them because we 
know that there are people mn the United 
States who do not speak well af Poland, who 
think of us a5 a nation without history, with- 
out culture. That is why we are so clad when 
such young Americans come for special 
courses here in Krakow, We want them to be 
loval to the United States, but we alse writ 
them to be proud of their Polish origins.” 

And what a history’ It speaks to the visi- 
tor on Krakow’s Wawel Hill, from the roval 
tombs in the Wawel's Grothic cathedral, from 
its laity Renaissance palace, Of a kingdom 
that arose a millennium age, that triumphed 
over the Tatars and the Teutonic Knights, 
until by 1492, after Poland had for a century 
been united with Lithuanian, the Jamellonian 
dynasty held sway from the Baltic to the 
Hlack Sea, over Prussia and the Ukraine, and 
eastward to within 100 miles of Moscow. 

Then, torn by Turks and Cossacks and 
Swedes, Poland weakened ond shrank. By 
the end of the 18th century it was-carved up 
by Kussia, Prussia, and Austria. Poland re- 
emerged any at the end of World War I 
(maps, pices 468-9) But in those 120 vears of 
bondage, what fiery uprisinis, what heroes! 

Down in the market I see an cngtaved 
granite slab where Tadeusz Kosciuszko mus- 
tered the inkurgents of 1744, He had fought 
inthe American Revolution, he helped fortify 
West Point. Georve Washington asked that hie 
be made a generol Congress voted him tracts 
of land. Could his gallant Poles—bhalf of them 


Springtime of Hope in Poland 


armed only with scythes fashioned inte ptkes 
—prevail in their own country? 

They nearly did, liberating much of the 
country. Then they were overwhelmed, and 
Kosciuszko, severely wounded, was captured 
by the Russians He died an exile im Switzer- 
land, asking in a will that his American 
investments be liquidated to buy Negro 
dlaves ancl set them free He remains Poland's 
most revered! patriot to this day 

More uprisings, more repressions, through 
the 19th century. Hoping te gain support 
for their homeland's liberation, Polish exiles 
formed Jegioms and fought for Napoleon in 
Spain and Sante Domingo, for Garibaldi in 
ltaly. “Poland is not lost forever,” they sang, 
“while our lives remain...” The sone would 
become the Polish national anthem. 

Avain in Worltl War IL, Poles fought the 
Germans, nolonly at home but also at Narvik 
in Norway, at Tobruk in North Africa, in 
Russia, France, and Italy. Om the critical day 
of the Battle of Britain, 25 out of 56 Laftwatte 
planes shot down were credited to Poles 
(ving with the RAF, One of the saddest songs 
T heard in Poland recalls the Polish infantrv- 
men who died in the taking of Monte Cassino. 


—oomiss the last of the May chamber-music 

concerts in the palace there. Highway E-2? 
rolls through lush country, through Tarnow, 
noted for a fertilizer plunt and thundering 
folk dancers. The car radio reports the Peace 
Race, and my interpreter is annoved, A Bel- 
gian won vestertay’s lap; today it’s i Geerman. 
What's going on? Are these umyires blind? 

After Keesaow—a provincial capital full 
of machine shops, office buildings, and mini- 
skirts—I nearly ron afoul of a meandering 
truck full of cardboard and rags. “The track 
goes from Village to village to buy this stuff,” 
savs the interpreter, “We need it to make 
miper, we don't have enough wool” | need 
the chamber music: it helps me to unwind. 

Next morning the paloce at Lancut swarms 
with sight-seeing groups from factories and 
schools, Scouts, kids with guitars, handi- 
capped kids with crutches Brisk ladies point 
out cannon and stag heuds, dork portraits 
and gilded Louis AVE furniture, the trappings 
of the Polish aristocracy. Bancut was-one of 
their showplaces, built by a Lubomirski, 
whese grandson married one of the Czar- 
torvskis, who left it to w Potocki, whose 


DRIVE EAST to Eancut—fast, so as not to 
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grandson married one of the Racziwills. . 

Last vear 300,000 visitors came, says the 
curator. “It is godd for the children to learn 
the vocabulary of art. [t is good for everyone 
to see the richness of the life of the magnates, 
who were one of the main forces (4 our his- 
tory. Lancut is evidence of the highest Jevel 
of European culture.” 

I find myself much taken with the Princess 
Izabella Elzbieta 2 Ceartoryskich Lubomir- 
ska, an Léth-century magnate, Not any be- 
cise she owned 14 towns and 365 villages, 
and river ports, factories, and breweries— 
plus palaces in Lwow, Warsaw, ancl Vienna, 
and a wing of the Palais Royal in Paris. She 
knew Voltaire and Marie Antoinette, Grocthe 
and Jefferson. “She was not tall,” wrote a 
contemporary’, “hut full of charm,” A eres 
lady of the Enlightenment. 

"A yreat scandalmonger too.” adie the 
curator. “Tt is difficult to be proud of every 
one of these maunates: Many did absolutely 
nothing for the people.” | 

The last aristocratic owner of Lancut, 
Alfred Potocki, departed for Austria as the 
Soviet Anmy tlosedin toward the end of World 
War IL, and took the most valuable art with 
him. The Germans gave him a special train 
because he had been friencily But he was an 
exception, save the curator, most Polish aris- 
tocrats fourht in the resistance 

There ure still quite a few of therm left in 
Poland, and they still marry one another 

In Lancut’s main square a sign proclaims 
“Soctilism is charting the course for world 
development.” Four dozen stores reflect what 
can be found in any Polish town of 10,0000, 
Three dazen of the shops—food, clothes, yard 
goods, hardware, appliances—belong to 
MHD, « state-owned tracing enterprise, of 
PSS, a nationwide cooperative A custom shoe 
store belones to an invalics’ cooperative, 

But a dozen shops are private: a hairdresser 
and a baker; G. Wasviewiez, ladies hats: anc 
Jon Paczka, selling paints, glue, and soup 
powder, all privately produced. 

| ask a saleslady in the MHD food shop if 
she has better lettuce than the private com- 
petition. She says no, it’s the same. 

The suleslady in the private shop agrees. 
“The prices are the same tow, set by the gov- 
ernment, But sometimes [ can sell a little 
cheaper, because I grow things myself, The 
roveErnment sets only maximum prices.” 

(Continued on page $36) 
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onslaught came from the west, Stalin's armies 
rolled in from the east. They occupied much 
of Poland ancl dragged off hundreds of 
thousands of Polish citizens to Siberia, until 
Hitler turned on the Soviet Union too, After 
Hitler's defeat, moreover, Stalin took over 
a reat slice of what until World War Tl] hac 
been eastern Poland, including the cities of 
Wilne and Lwew. 

The Poles regained slices of prewar eastern 
Germany; Poland thus shifted abwut 130 
tniles to the west, so that the present borders 
roughly outhitie the area of the first Polish 
kingdom of a thousand years ayn (naps, pases 
468 and 46%). But the memory of lost home- 
lands still tugs on Polish heartstrings. One 
night, in private, [heard people sing songs af 
Lwow. They had smiles on their faces, but in 
their eyes were tears. Yet even they did not 
question the Savict alliance. “Who else would 
help us against the Germans?" 


spring in western Mazury: green meadows 

with lupine blooming blue, languid maz- 
pues, red brick castles built and lost by the 
Teutonic Knights (pages 486-7). On Vistula 
Bay, within the walle of the fortified cathe- 
tral of Frombork, a new museum makes 
ready for L974: the 500th birthday.of Mikolaj 
Ropernik, or Nicolaus Copernicus, the Pole 
who revolutionized astronomy 

He stucied ut Krakow, Bologna, and Rome, 
and became 4 physician, thealogian, ancl com- 
munder ozuinst the Tevwtonic Order. The 
last half of his life he spent in Frombork, jcl- 
minister ihe cathedral, observine the <kies, 
and writing a six-part work, Qe revolutions 
bas orion cotlentivm Lt established! that the 
earth is not the center of the universe but 
revolves along with the other planets, around 
the sun. It built the foundation for man's 
Hight into space. 

Of the port and shipbuilding center of 
(uilansk, uns boom anc missile boats speed 
byv—the Polish Navy on maneuvers where 
Polish men-of-wir plied in the Middle Ages 
The Teutomc Knights took Grlansk in 1508 
and called tt Dane, but by 1466 Polish 
kings were sovereign here once more. Their 
portraits mark the ducats struck in the city's 
goldenage, when Poland included the Ukraine 
and was the granary of Europe and Gdansk 
its trading port, rich in Renaissance and 
Baroque architecture. 


N ROUTE NORTH to the Baltic, l savor 
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Prussia made it Danzig again, after the 
partition of Poland in 1795. Those arechi- 
tectural treasures cromblerl in the fires of 


World War UL ‘Today they stand splendidly 


restored. Impressive, too, for sheer size, is a 
cooperative apartment project (pages 476-7) 
where the 12,000th family has just moved in. 

A 2.500-foot-long block is nearly finished. 
T see plots of grass with sttns: Teddy Bears. 
Risons. “These are groups of children,” | am 
tolel, “each ossigired to care for aplot, to teach 
social responsibility. Hf the buildings are well 
Kept, and evervbody makes his payments on 
time for a year, the payments drop, If not, 
they go up.” | 

Beautiful Baltic beaches beckon Sopot 
page 477), Hel Leba, where wind and sea 
constantly add sand to wild dunes up ta 150 
feet high, protected in o national park leat 
150,000 unnual visitors stomp them down. 
One must stay on staked! pati 

May 1 now poss along a few hints on 
Polish pronunciation? 

For “ck,” a« in Branickl of Potocki, say 
“tsk,” as tn—ahem—Trotski. That's right, 
Potofskt. When it comes to-all thase “c#'s,” be 
fearless. The city and province of Bydgoszcz 
is simply Byieosh-ish, And when coming to 
the great Bultic port of Szczecin, as ] am now, 
take your time ancl try te say: Sitetah-o-tsin. 

OR? Please say tak, menning “ves” Or do- 
feze, pronounced dobelte—"good,” or “CK.” 
- Seczecin, near the mouth of the Odra River, 
hums with the goings and comings of freight- 
ers of many flags, Mainly it's Polish coal 
gomg to Denmark, France, Italy: iron ure 
coming from the U.S.S.R., Sweden, Brazil. 
Also grain. Ata 50,00)-lon storage tower, the 
Aonules from Leningrad discharges wheat 

Srcvecin's shipwvards build freighters and 
trawlers for Britain, India, Kuwait. “They pas 
¢ish." 1 am tole, “in hatd currencies.” That's 
What Polund wants to import most of all 

Qn the docks, among black-headed gulls 
anid heavy hinsts, I see soldiers with sub- 
machine wins, They watch, lest a Pole with- 
oul od passport jump onto a foreign chip | 
follow ore barges south alone the Oreo, 
which forms the border with the German 
Democratic Republic; Germans call it the 
Oder. Near Opnica [stop and sit on the grass, 
to enjoy o restlul scene: the river, gentle 
green hills, great-crowned trees, a distuntcow, 

On, off, here's a soldier with a submiichine 
gun, He politely asks for my documents I 
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may stay and finish my picnic, The amiable 
soldier keeps standing by. 

Strange that this border should be so 
closely -cuarded. Who'd want to sneak out 
into Fast Germany? It's not that, T learn; the 
danger is Western ugents sneaking in. 

The soldier says he's 20 ond was born here. 
His parents came from central Poland, after 
the Germans who used to live here left. Those 
who didn't flee with the retreating Nazis were 
deported after World War OL It's the same 
stary in Frombork, Gdansk, and Seceecin. 

Germans coming to Visit their former farms 
used! to say that one day they'd be back for 
good. But they haven't said that lately. The 
Bonn Government has recognized) Polanrl’s 
western frontier, in a treaty sienedin De. 
cember 197. This: makes Poles breathe a 
litte easier—it's nother reason why this 1s 
such ao hopeful spring 


claw, ind Opole to Koéle, the inland port 

connected by a canal with Gliwice, in the 
Upper Silesian Industrial District. Imagine 14 
townships bunched much lke Los Angetes, 
Downtown i Katowice, with brand-new 
blocks of glass and concrete and a huge park, 

The district boasts Poland's highest stan- 
lard of livine: here hard hats are king, 
especially miners. On festive occasions they 
wear black uniforms with gold embrorlery, 
medals, and feathered hats I witness a Sile- 
sian rite of spring: the awarding of swords to 
outstanding mining-school graduates. 

Billboards proclaim Poland tenth in the 
world in industrial production, ninth in cop- 
per and steel, fifth in coal, A quarter of all 
this comes from right here, and 1 find it 
depressing to be hardly ever out of sight of 
mine towers, slag heaps, blast furnaces, and 
smokestucks producing smog (pages 484-5). 

lt is a relief to come upon extensive woods, 
carefully mointwined to help purity the 
atmosphere, | walk in this forest ancl breathe 
deeply. [t just stopped raining, and the air is 
clear and invigorating. 

Back in Katowice I had brushed mv hand 
against a wall and found it strenked wath 
brawn-black grime. Now in the forest I take 
a-shiny lewf, still pearly with water, and look 
hit closely, T see black specks on it. T brush 
the leaf oguinst my notebook: It's the same 
brown-black grime. 

And | wonder. How many attractive things 
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in Poland might, on closer inspection, turn 
out to be flawed? It's.a nagetne feeling Ive 
had all along—under the surface, what's the 
reality? And «o I've asked all kinds of people, 
What's it Tke to live here? 

“Terrible,” says a pretty blonde in Krakow 
“Wonderful,” says oa pretty brunette. Both 
are from upstate New York, studying at the 
university, 

Sass the blonde: “Every month you've got 
to stand in Hine six hours, to buy your meal 
tickets!” The brunette: “I never wail more 
than ten minutes: You've got to know when 
lo go, or you send a friend. You've -got to 
know how to operate. 

Blonde: “These rules in the dorm—bovs 
can visit only twice a week, and have to be 
out by LO!" Brunette: “Come on, guys sneak 
in ull the time. ...T wish | could stay five 
years,” The blonde can't wait to go home 

A Polish-born real-estate man from Los 
Angeles has been driving all over ih his big 
red. car. He save the country is-in a mess. 
*Look at these glum faces af the people wait- 
inv for a bus, No wonder, they don't have any 
incentive! But they won't tell you the troth 
because you ¢o arduned with a government 
interpreter.” 

Sometimes, though, | go alone [ speak 
German, and so do many Poles over 40—it's 
a legacy of the occupation, or of forcec labor 
in Germany. What T hear and see leaves me 
leery of simple answers 

In a Village I meet a couple about to visit 
their daughter in the factory town of Polk- 


‘owice, and T give them a@ lift The daughter 


teaches school, her husband is an electrician 
in a copper mine. Eighteen months ago they 
put down money for a cooperative apartment 
ina five-story building. 

Futher notices a shaky railing in the stair- 
way, a badly fitting door. "This ll have to be 
fixed,” he says. Mother is wide-eyed. Electric 
refrigerator, gas hot-water heuwter, and a 
bath’ Her own home is a hig comfortable 
farmhouse, but to her these tiny rooms are 
pure luxur—vencered furniture, Persian- 
style carpets! 

For all this, the young husband works 
extra hard. He gets. month's vacation, in a 
resort belonging to the mite; the rest of the 
veur he takes only two Sundays off cach 
month. He seems full of incentive to: me. 

Another fine interpreter-less day | beara 

(Continued on page 496 
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rotund, middle-aged Pole speak his mind on 
the beach at Sopot. | sav it’s beautiful here. 
the sand, the sum... 

“Ves, but life is not beautiful for Poles. One 
works hard all day ancl has nothing There 
isn't even envugh sausage ...7 (He reaches 
into a bag, brings out a sausage sondwich, 
and eats. Me has six more sandwiches.) 

“Now take the directors of all the enter- 
prises, they're party people, they don’t work 
hard, but they have everything. They steal! 
Why, the party isn’t even ron by Poles; thev're 
all Jews! Some of these Polithure ivpes can't 
even read and wnte!” (Stupendous exag- 


gerations! Fewer than 10,000 Jews are left in 


Poland, none in the Polithure. Poland's 
literacy rate is OR percent: the Polithuro's can 
safely be put at 100 percent.) 

l point to new apartments facing the sea 
und say it must be nice to have such a view 

“Nie, evervbody'’s too tired to look out 
What can vou expect from asystem like this?” 

Others toll me the problem is not the svs- 
tem, it's certain attitucles. 

An engineer satd in Gdansk: “In our fac- 
tory aman had five children-and very little 
money, was on the Workers’ Council and we 
had funds to help people, so the council gaye 
him some money. One morning | thought I'd 
watch this fellow. He came in late and smoked 
a cigarette. Then he made tea. Then he went 
to chat with other workers. Then he made 
some privale thing on a factory machine, ane 
then he went to the factory store and stole 
some sheets of tin. 

“Could we fire him? Oh, no! We gave him 
a warning, and he behaved better. But this 
kind of attitude is metin Poland. There's a lot 
of waste, because there's not enough respect 
for public property.” 

A retired manager of 0 state enterprice on- 
swered mesimply: “What's wrong in Poland? 
People—from top to bottom!” 

Back in Warsaw. a lady tourist from New 
York wants to know what things cost in Po- 
land. It's a question of what and for whom. 

In Warsaw she can pick up bargains in sil- 
ver or leather or linens. She can get a very 
good men) in any Polish town for the ztotys 
she gets for S140; or take the waters in a 
Polish spa for $3.25 aday, including bed, food, 
and medical services. She can buy a Polski 
Fiat—like my zippy four-door sedan—for 
as little as $1,330, 

But for Poles that car would cost roughly 


six years’ wages for an unskilled worker; or 
four vears’ for o miner or policeman. Or two 
years salary for 2 director, 

(mn the other hand, workers get bonuses, 
and contributions toward buying apartments. 
Higher eclucation is free for those who quali- 
fy. Vacations are extremely cheap, 

1 told a Pole what | spent to have a tooth 
fixed, and be was astounded—that in 4 civi- 
lized country like America dental work isn't 
free. American hospital bills sound as far- 
fetched te Poles as the idea of six years’ sal- 
ary for o car sounds to us 

But the harsh fact is tht an hour's pay of 
the average Polish factory worker buys only 
half a pound of meat. And so in most city 
families bath husbands antl wives hole jobs. 
Nearly evervbody looks for ways to save 
money ond to cari extra income—just to 
makeends meet, or tosave for something, for 
a washing machine or a hi-fi 

Women, by the wav, are commonly found 
in the full range of occuputions—street sweep- 
ers, crane operators, doctors, administrators, 
Most of them do nol expect theirmen to share 
the shopping, cooking, or howsework. But 
they do expect to be made much of as hucdies, 
and they are, as | saw reflected in Poland's 
high tate of hand-kissing 

Even traffic policemen are said to do it 
occasionally, when relieving traffic police- 
women. | walked up to one of those pretty 
girls in white jacket and black. mini-skirt, a 
tanned, blue-eyed blonde with lots. of eve 
shadow. A silvery Molish eagle Aashed from 
her Gap. | asked her, Is it true? 

“E's not in the regulations,” she said. “Reg- 
ulations call onty fora salute. But it’s very 
nice, don't you think?" 

Luter that day 7 noticed a news photo: 
Comrade Gierek, First Secretary of the Party's 
Central Committee, kissing the hand of a 
lady worker in a helicopter plant near Lublin. 


TE THE MORNING of the Thuraday 
iter Trinity Sunday, the Feast of Corpus 
Christi, a holiday in the Polish People’s Re- 
public, where the overwhelming majority are 
Roman Catholic. After the traditional pro- 
cession in Warsaw, His Eminence Stefan Car- 
dinal Wyszynski will speak, undoubtedly 
about the changes. What will he say? 

Hy now | realize how powerfully the 
Church speaks to Poles One Sunday in Sa- 
nok, “Mong & congregation overflowing onto 
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the church steps; I heard the amplified voice 
of the priest ring across the square: 

“Our real mother must die, her heart which 
beats only for her children’s bappiness must 
stop. But our Heavenly Mother remains for- 
ever. We can alwavs count om her; the love of 
all the mothers in the world is as nothing to the 
love of Mary for usall,...” A tall man next to 
me swallowed hard, a young woman with a 
buby carriage fumbled for a handkerchief. 

The priest’s terminolory is significant too: 
Most Sainted Lady Mary, Queen of Poland. It 
has been that way since the 1650's, when with 
the help of a miraculous icon the monastery 
at Czestochowa was the only Polish strong- 
hold to withstand the Protestant Swedes 
Every vear the Virgin of Crgstochowa is the 
focus of » vast pilgrimage: (pages 492-5), 

In thousands of Polish churches, banners 
tix the Jetter M for Mary with Polish eagles 
—a reminder. of all these years of foreign op- 
pression when the Church provided the sale 
public outlet for nationalist emotion, when im 
a way the Church was Poland. 

And here's a joke of Gomutka days: The 
congregation kneels, bul one man remains 
sanding, Whispers: Why dow't vou Reecelf? 
Because ['m on atheist. Then wiry are you in 
church? Because U'm against tre government. 

Now tens of thousands crowd before St. 
Anne's in Warsaw as the silver-haired car- 
dinal speaks with quiet passion, his gold-and- 
ivory staff in his left hand, his golden ring 
flashing from his Aight. “We are waiting for 
the promises recently macic to be fulfilled. .. 
In Warsaw we need 50 more churches... 
In the whole of Poland, after 17 years. of 
restraints on church constriction, we need 
thousands... we wait for deeds, not words!” 

I saw a tiny makeshift church trving to 
serve thowsands—with 16 masses cach Sun- 
dav. “It is to cry,” said a parishioner. The 
problem isn’t) money; to build a proper 
church requires a construction permit, and 
a permit for materials. Would Gierck grant 
enough to fteconcile crusty old Cardinal 
Wyezvnskit 

What kind of man is Edward Gierek, on 
whom so much depends? | was cager for a 
close-up impression; T got it, at the 40th 
international tricle fair in Poznan 

Exhibiting or just shopping here are Iuwsi- 
nessmen from Dusseldorf and Milan, engi- 
neers from Irkutsk and the People’s Republic 
of China. Eclwitrd Gierek is touring the major 
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exhibits. In the U.S. pavilion the American 
Ambassador waits. This will be his first 
chance to talk with the man who for six 
months has been the leader of Poland, 

Here he comes, with aswarmo! Politburo 
members, ministers, and security men in 
black raincoats. During the ensuing chat, I 
stand four feet away. 

Prime Minister Piotr Jaroszewicz stresses 
that Poland would like more licenses for 
American industria! processes, saying, “We 
hope..." Gierek breaks in; “In Poland we 
say hope is only half the matter. We hold 
talks and talks, but apparently some tars 
cannot hear...” 

No doubt about it, this stocky man with 
the pray crew cutis touzh. Two months after 
this encounter, the U.S. Giavernment at hast 
grants a license the Poles want badclly: an oil- 
cracking procese for thelr refinery at Plock, 
which converts crude oil from the U.S-S.1t. 


stop at the state muscum of Oswiecim- 
Brzezinka, the place the world knows as 
Auschwitz. By 9 am., 18 buses are in the 
parking lot. The éxhibits- are detailed and 
heartrending, 2 monument to cold-blooded 
human bestiality on a scale unparalleled in 
modern Europe. This inferno alone murdered 
four million people in less than five years. 
That nicht, at the Hotel Giewont in Zoko- 
pune, in the Tatra Mountains, vacationists 
from Warsaw are dancing Visiting Amert- 
cans are dancing, too, Watching them, I feel 
that America cin be everlastingly proud bo 
have helped put an end to Auschwitz. 
Driving through foothills of the jngged 
Tatras, | notice new brick houses with stone 
foundations and wooden gables. This used to 
he the poorest part of Poland, whence many 
emigrated to America. A mountaineer in a 
battered black felt hat tells me at Bukowina 
Tatrzufiska: “Nearly everybody here has 
relatives in America. If they send an invita- 
tion, and if you can gel an American visa, the 
government may let you go for a visit. My 
neighhor just cume back after a vear antl a 
half in Chicago. He werked as a butcher, two 
shifts a day. Hie voung wife stayed behind, 
she was very sac. Now she is so happy! They 
bought land, they're building a house, they 
have a car. You should see her new clothes! 
In Poland you could work all your life and 
never have all that... .” 


(): MY LAST SWING through Poland I 
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School is out, and [I pick up @ teen-age 
couple with rucksacks The «fficial hitch- 
hiking season has begun 

Anvone over TF con buy a green hitch- 
hiking booklet, it provides accident insur- 
ance, and contains sheets of coupons. The 
hitchhiker hold« up his booklet and, after 
he is picked op, he gives the driver a coupon 
for every 25 Kilometers; drivers turn in these 
coupons for a lottery; first prize is a Polski 
Fiat. Should « hitchhiker misbehave—well, 
there’s his number on the coupon 

Ths was mentioned! to me by the police 
colonel in charge of crime prevention and 
traffic safety for all Polancl “Those little 
booklets introduced order inte hitchhiking.” 

Fle also told me why young people wear 
the number of their school on their sleeves: 
“Se ther ll be easy te identify, 1 they behave 
improperly, we send special postcards to their 
parents. It works very well.” 

Such devices, plus 380,000 auxiliary police, 
may explain why | could sce people walkie 
in the parks even after midnight. 

In eastern Mazury, where the beautiful 
lakes are, 1 go sailing with students vaca- 
thoning at the International Vachting Center 
at Guzveko The tregest lnke measures only 
ten miles across, hut there are many of therm, 
conmerted hy canals. Blue water, green 
meadows. aol weeds for camping 

But what a pity about the beautiful trees 
lining the roads. They'll have to go, a troffie 
cnuineer tells me, becuse trees are stronger 
than cars and the number of crashes is ap- 
pulling. A bus has just hit @ tree, trving to 
avoid a driver who didn't stick to his side of 
the rom; 71 chileten are hurt, 

The annual death rite from moter acct 
dents: has reached 13 per 10,000 vehicles: 
That's almost three times as many as in the 
U.S., and so, in a way, it seems fortunate that 
Poluncd has onky one vehicle lor every 12 in- 
habitants. (In the U.S, it’s three for every 
five.) But Gierek promises “universal motor- 
ization,” through a cheap small car, Reacts 
must be widened, or at least made safe from 
trees, When a driver sets out on a journey, 
ene tellc him “Scerpkie) drogi,” meaning “] 
Wikh Vou o wide rood” 


thoughts. Will the Polish harvest he 
| sufficient? Can Gierek stay the course? 

One of bis aides tells me: “Before, the 
leadership thought of doctrine. Gierek thinks 
along pragmatic lines; be is a pragniatic 
patriot OF course there are thousands of 
peoplt—especially in small plices, small 
kings—whe are not happy about the changes. 
But millions support Gierek, especially the 
youth. This makes him very strony.” 

In-the primeval forest of Bintowieza Na- 
tional Park, on the northeastern border with 
the USS.R., I lose myself among the giants 
Oaks and lindens up te 130 feet. A 156-font 
spruce. It’s a green and awesome cay. 

L get to the lodge so late that again I've 
missed Poland's favorite TV program, “Bu- 
ninga.” It runs on Sunday afternoons, with 
a spoken Polish translation, But I'm in time 
for the daily “Goodnight to Children,” at 
720. Its a cartoon about a boy who helps 
birds. He has a magic pencil—whatever he 
draws: begins to exist A: caf altacks some 
bircls’ nests, so he draws a fire engine and 
hoses the cat away. Then he draws. bird- 
houses with refrigerators anc bathroums, 
with all the marks of a high standard of living. 

The birds in their beautiful homes sing in 
eratitude. The boy draws himself a piano 
and plays a cheerful accompaniment I wish 
l had such a pencil, so] could draw for Poles 
the things they want, and protect them from 
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all the marnuding cats of the world 


Next morning [ see the famous European 
hison, once neatly extinct but now bred 
back to a terd of 230. From a stockarle wall, 
the veterinarian whe looks after them ports 
too charming bison bull calf, 15 days old. His 
parents are Poleszuk and Polarna Would I 
care to name the baby? The name, like that of 
all purebred bison im Biatowteza, must. start 
with the letters PO, 

Pthink ane think and sav—Pontuk! 

The veterinarian asks what it means | 
sa¥ it sounds: Polish to me, and strong. May 
he grow up to be a brave Polish bison. 

And I think of all the charming Poles | 
met. On their journey toward a better life, 
l wish them all a wide road. 


Stalwarts of the national economy, independent farmers like Wend rower 
hazimers Steinborn share. their city cousins’ cautiously hopeful view of the 
future. Recognizing the importance of privately owned farms—which com- 
prise 8! percent of Poland's croplands—the govertiment has now extended to 
them many! the incentives formerly eranted only to state-owned cooperatives 


SiN) 





Getting {0 KNOW 


By PATRICIA 


DES ROSES Ye ail | ea 
MOEHLMAN p TOS 
Photographs by , Li. | | 

and the author ‘ 








last thime [ exnected to do when | beean mv study al 





Death Vallers wild burre population, T hac planned 
to keen mv distance from my subjects, to affect theii 
hve Helo ae lithe LS ossivle. rh cl ti mrotect ms cooly pent cwity 
monn observer. Bul, as far as Sweet Pea wae concerned, m' 
resolve went out the window: 

was teluroing to my study arrain Death Valley Natonal 
Monument after a trip east and stopped at Wilde Ranges 
Station to see if TP had anv mail My knock brought Anne 
Fitaher, Witte Of Ranter Charks (Butchi Fatabee, to the 


door. Behind her stood a small fuzzy animal with big:eurs 
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and asivn around his neck that said “Merry 
‘Christmas, Patti” He had the softest cont | 
have ever touched, 

“We rescued him from a ¢ovote near the 
waiter tank,” Anne <aicd.“We couldn't find his 
mother, <o we tried to gel a droup of burns to 
accept him, They wouldn't, so we brought 
him heme and gave him a name.” 

That nicht, as 1 led Sweet Pea to my winter 
quarters in a cabin at the ranger station, | 
realized what o rare and rewarding com- 
panion | hac acquired. The monument’s rules 
urohibit pets for residents, but Sweet Pen 
officially became o research animal, and he 
proved invaluable for the insights he gave 
me into hurt behavior 

Sweet Pea joined me when | was about 
halfway through an 18-month study of the 
wild burros of Death ‘Vallev’s Panamint 
Range imap, below). Despite increasing public 
attention te the fate of these animals, | discoy- 
ered that relatively little was known about 
their behavior ond place in the life svstem. 


Brays rend the air as jacks battle in 
Death Valley National Monument’s 
Punamint Kange—locus of the 
author's research, Descendial 

from the wild os< al northeast Africa, 
Eqns astaus reached the 

New World with the Spanish 
in the early (400"< Today more 
than 10,000 range Western 
lands, the free-roaming progeny 
of pnimiils ahaneoned 

ar lost over the years 
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Qur Western States contain more than 
10,000 wild descendants of those sturdy 
symbols of the Old West, the pack animals 
of Spanish padres and grizelec) prospectors. 
Today perhaps 700 inhabit the southern 
Panamint Range on the western flank of 140- 
mile-long Death Valley, They need fear no 
predator of consequence, except man. 


Burros Provoke Opposing Views 


Now men debate whether the burr. fits 
into Death Valley's ecosystem. Critics say i 
pollutes water holes unc euls away vegeta- 
tion that holds the soil and sustains insects, 
hire life, and mammals as large as desert big- 
hom sheep. Defenders maintain that burros 
tre nol numerows enough to cause apprectable 
dumoce, A-key to this question i numbers: 
How many burres will the land support? 

The responsibility for deciding, as well as 
for devising a Management program, resis 
with the National Park Service. Its guiding 
policy calls for restoration and maintenance 
of the Land and its life-forms os they were 
before the white man came. There ar¢ those 
within the park system who see the burro as 
exotic—cthat is. non-native—and advocate 
total removal from the monument. Others 
would keep small herds in areas accessible to 
tourists; in deference to the animal's place 
in frentier history, — 

Another viewpoint—and one that T share, 
based on my observations—favors a manage- 
ment program that would retain the burros 
at a level the area would comfortably sup- 
port. We might remember that Aagwis, the 
genus to which all asses, horses, and zebras 
belong, originally evolved on this continent 
und had a niche in the ecosystem perhips as 
recently a5 5,000 years ago. 

In any event, before the Park Service 
makes-a final decision on Death Valley's wild 


burres, other interested Government agencies 


and the public will have a chance 

to comment, under procedures set 

up by the National Environmental 

Foliey Act T-bope my research 

will prove helpful in the 

formulation of a humane policy. 

My study area covered about o third of 

Death Vallev’s Emigrant District, a 300+ 

square-mile section in the Panamint Range 

The region includes 11,044-foot Telescope 
Peak, highest point in the monument.” 
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ene Doing Something 


By WALTER ORR ROBERTS 





bout the Weather! 
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NE WINTRY MORNING an indignant 
lady telephoned] Washington's ‘most 
popular TV weather forecaster wath 
this frimid blast 

“T wish you'd come out here and scoop this 
six inches of ‘partly cloudy’ off my driveway” 

Information at the disposal of the weather- 
man the evening before had not seemed to 
justify a snow forecast. Then, dunng the 
night, the essential ingrecients of weather— 
temperature, humidity, atmospheric pressure, 
and winds—bard changed enough to produce 
a snowlall As far asthe trate householder was 
concerned, the weatherman had poofed 

Ask the man in the street if weather re- 
ports are reliable, and he may think of all the 
times he hos been caught without an um- 
hrella, The truth is, however, that weather 
forectsting has become remarkably vood. 
Moreover, it is going lo. get even better 

Behind these optimistic statements lies an 
exciting story of scientific developments, mm 
came of which T have heen privileged to pliw 
a role—of satellites whose unblinking eyes 
wateh the birth of every 4torm around the 
vlobe; of new sensing devices that easily 
mierce darkness to take the temperatures ol 
‘flours: of fantastic computers that cijest 
hilhions of bite of tnformation ant i minutes 
draw complete weather maps; and of a global 
study of the weather that t& harnessing inter- 
national effort on an unprecedented scale 

It's a story also of tragedy and violence 
But the tragedy is increasingly being averted 








Cloud of bis own creation hovers ever a 
wientia? atter he threw o& can if hot water 
ckyiwanl in Vellowstone National Park. The 
numbing winter air—3° F. below zerm 
chables him to observe clouds os they might 
behave in carth’s Trig upper atmosphere 
Natonal Gemeraphic enters spent five 
wears searching fot photowraphs thot wrealel 
best portray the power and fury of the 
weather and how man attempts to under- 


stand aod even control i 
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sky is red and lowring. O ve hypocrites, ye 
can discern the face of the sky; but can ve 
not discern the signs of the times?” 

Today's mariners—and farmers, and resort 
owners, and construction men, and all the resi 
of us whe watch the weather cach day—<el- 
dom need depend on folklore. The National 
Weather Service (formerty the Weather Bu- 
reau) provides detailed) forecusts covering 
twoand three days ahearl. Since February 9, 
M70 (the LOOth birthday of the Weather Ser- 
View), less detailed hve-lov forecasts have 
been avilable daily. And for $3.50 8 year the 
Weather Service will send vou 30-day tem- 
perature und precipitation outlooks by mail 
twice a month, 


Today's Forecasts: Bolder anc Better 


How accurate are today’s two- and three- 
day predictions? Let the weathermen tell vou, 

Allen 2. Pearson, Director of the National 
Severe Storms Forecast Center jn Kansas 
City, points out that “forecasts are now much 
more precise than they used to be. They ore 
couched in less cautious language” 

Arthur Gustafson, who is in charge of San 
Francisco's forecast center, cays, “Naw we do 
better on two-cay forecasts than we did for 
one day inthe énarly “60's. And a decade aro, 
whe would have dared tell vou anything 
about Sunday's weather on Wednesday?” 

Dr, Cerorge Cressman, Director of the 
National Weather Service, puts i explicitly 
“The national averme verifications show that 


we can forecast today’s or tonight's tempora- 


ture to within about 34. degrees, ancl tomer- 
row's to within about 4/4 drzrees, If you 
count a forecast of over 50 percent chance of 
minas meaning it will rain, and under 30 per- 
cent as somennme mo rain, our national aver- 
ages show about 87 percent hits for today, 
and about 80 percent hits for tomorrow.” 

To this Al Pearson adds a caution: 

“Weather forecasts are made for wicde 
nreas, nol for pinpwinted spots. Suppose the 
prediction is for 10 percent chance of rain, 
vet rain falls in one corner of that area. The 
man who i¢ gelling drenched screams; “Ten 
percent! Don't those guys see what's up 
there?’ He may not realize that most of the 
forecast orea i= as dry as coun he. 

“Don't forget,” says Pearson, “a prediction 
at.only 10 percent chance of rain does not 
guarantee mo rain. In fact, if we predict 10 
percent chance of rain on 10 clifferent clavs, 
hy all the laws of probability it should rain 
on one of those days?" 
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So fast is weather science tmproving that 
Dr. Joseph Smagorinsky, one of today’s must 
respocted meteorologists, foresees that we can 
expect increased accuracy of forecasts over 
periods of up to-several weeks, sufficient to he 
useful for economic planning and for weather- 
harard warning. . 

Whether two- to three-week forecasts can 
ever be made with the same accuracy we now 
enjoy for two or three diays-is a matter of 
Vigorous controversy. The answer cdepenes 
on feverish research new going on with com- 
puters, mathematics, techniques of ohserva- 
hon; and satellites. And of these, perhaps most 
fascinating is the weather eye in space 

Last summer as | worked on this: article, a 
stubby object known as NOAA 1* was circling 
in earth orbit, passing northward over Cali- 
fornia. It resembled an oblong packing crate 
with three purplish blue wings attached at 
one end (page 525), The wings, covered with 
silar cells to produce electricity for the satel- 
lite, always faced the sun, and the spacecraft 
itself kept one side turned toward earth. 

Within the next hour and 53 minutes, 
NOAA | made a complete circuit of the globe, 
passing near the North Pole and then sweep- 
ing south over Arabia and the Indian Ocean 
to Antarctica and back north again. 

Multiple eves in) the spacecraft scanned 
the swift-moving pancrama 9OO0 miles below. 
Two TV camera svstems caught the glint of 
oceans and ice fells, the white expanse of 
clouds, the familiar outlines of continents 
and islands. More important, instruments 
known os rudiometers detected heat und light 
radiation from earth, cloud, and sea. 


Unwinking Eye Scans the Entire Globe 


As Canada passed beneath, a radio com- 
thand came up from an 85-fool untenha near 
Fairbanks, Aluska, operated lw the National 
Environmental Satellite Service 

“Hive us Your pictures,” it signaled. 

Like an obedient child, NOAA | turned on 
maynetic tape recorders that. had stored 
pictures from one of its TV cameras. Elec- 
tronic impulses that encode patterns of light 
and dark went by racio from the spacecraft 
lo the ground station, from which they were 
relaved to weather stations all over the United 
States. In hours, forecasters had the pictures 
on ther desks, showing storm patterns that 
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The world is hie weather station: 
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Far above NOAA |, two quite different 
spacecraft hang like silver spiders over the 
Equaiter. Known as ats (Applications Tech- 
nolozy Satellites) | and 4, they do not orbit 
the earth, Or, more properly speaking, they 
move just fast enough to keep up with carth’s 
rotation. Thus each alwavs hanes above the 
same spot on earth, and for this reason they 
are called geasynchronous or 2ecstationary, 

Although the ars satellites belong to NASA, 
the Weather Service makes extensive use of 
their remarkable photographs. From the lofty 
Vantage point af 22,300 miles, ATs cameras 
can sec almost one entire side of earth. This 
means that at frequent intervals we con take 
afresh look at cloud patterns over the United 
States and over the spawning grinds where 
much of our weather is born. | 


Heut Pictures Add Vital Duta 


Spectacular though they may be, TV pic- 
tures from space may prove less vuluabte in 
the years aheacl than information from scan- 
ning riachometers. These instruments ure 
already carried by the NOAA satellites: Thev 
detect and measure radiation not onky in the 
form of light, but also in the form of heat— 
the energy of long-wave infrared radiation 
since beat is what clrives the great engines 
of the oeran andl atmosphere to produce our 
weather, that infermation can be of great 
vilue to weather. sctentists. . 

But we will not be deprived af pictures 
from space. Radiometer scannings can be 
converted to tmages similar to those mice by 
TY cameras: And since the rudiometers work 
with both infrared andovisible light, they 
produce excellent pictures on the night side 
of eurth as well as the davlit side, making 
J4-hour global coverage possible. 

David S. Johnson, Director of the National 
Environmental Satellite Service at Suitland, 
Maryland, explains the remarkable things 
weathenmen can leam from infrared: 

“Tn addition. to images, infrared sensing 
from satellites gives us the temperatures of 
earth, seo, and clouds, to an accuracy within 
O° FP Tt helps ue estimate haw high the cloud 
tops are, and therefore what kind of clouds 
we afte seeing Moreover, we can interpret 
the readings to give us a profile of tempers- 
tires at various levels in the atmosphere 
This information i obsolutely essential for 
making jonger-range forecasts thin those 
now possible ® 

“Finally, some of the new devices will even 
riensure water vapor at different heiwhts, and 
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others may report on the total levels of such 
pollutants us dust, carbon didxide, nitrous 
oxide, and sulfur dioxtele 

“These infrared) sensors represent a truly 
ereat leap ahead for the 1970's." 

In the latter part of this vear a brand-new 
weather satellite called Goes (Geostationary 
Operational Environmental Satellite) ik 
scheduled te join the aTs spacecraft 22,300 
miles above the Equator, Stationed at 1(0" 
wel longitude, over the Pacific Ocean 1,550 
miles south of Mexico City, it will be the 
first of f hew series. of curth-svnchronnius 
weather eves. 

Weathermen refer to GOES and ATS space- 
craft as “naturallisaster satellites,” because 
they are 40 useful in early detection of severe 
storms. After a polar-orbiting NOAA spots 4 
potential storm, 12 hours must clapse before 
its spiraling path around the globe brings it 
back for anoalher look. But Goes, fram its 
steady Vantage point, will take a new look 
every 20 mimites. Tf a thimderstorm develaj 
ing from cumulus clouds seems likely to pro- 
duce tornadoes, GOES may be able to wive 
Warning m time, 


Satellite Asks Questions of Earth 


GOES will do something else NOAA ib tot 
equipped to do: It will collect weather infor- 
mation from remote stations anwviwhere in its 
field of view, Rain ancl river ganges, chrifting 
buoys, ships, and perhaps balloons and aur- 
craft will, on command from the spacercralt, 
ricio their findings directly to GoErs, which 
will relay them to the computers in satellite 
headquarters at Suitland, Marviand 

So capable is GOERS, in fact, that it could 
interrogate as many as 40,000 remote stations 
every six hours, and send back to earth pic- 
tures containing a4 maximum of a hundred 
billion bits of information each 24 hours. 
Handling the matherntics involved in digest- 
Ing stich a torrent of information challenges 
even the fastest modern computers 

Tf all this seems like a great surplus of 
informution, Gsten to the lute John von Neu- 
mann, the celobrated mathematician who 
nearly o quarter of a century ago pioneered 
the wea of computers for analyzing weather 

“The hydrodynamics of metenrology,” sail 
yon Neumann, “presents without doubt the 
most complicnted seres of totercelibed prot 
lems not only that we know of but that we 
Can prmagzrie 
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To understand this assessment, vou must 
realize how fiendishly complex is earth's 
atmosphere and its weather svstems. The 
ii-mile-deep blanket holding the warldl's 
weather contuins 3.6 million ballion tom of 
air, approximately ane and a half million tons 
for every person on earth A gigantic witches’ 
brew, four billion cubic miles in volume, it 
churns and flows tn constant Lummi. 

Heated by that great atomic-powered fur- 
nace the sun, the air rises.in vast apedrafts, 
espectully im the tropiee, sucking up the 
incredible quantity of more that 1,000 billion 
tons of sen water a day. The gieantic updrafts 
arg poleward, deflected to the east- by the 
earth's rotation, then sink to earth at about 
10” latitude to move back toward the Equator 
(liagram, pages 542-3). 

At higher latitudes, where moat people live, 
the wind circulations are even more complex, 
characterized by migrating cyclonic cells; 
thunderstorms, jet streams, and high-pressure 
areas 4 thousand miles wirle—all modifier! by 
every mountain, every plateau, every body of 
water, every lowland. 

Tf vou think about how much bent it takes 
to boil away a kettle of water, you begin to 
vet an idea of the tremendous amount of 
enerey taken op by daily evaporation from 
the seas. The enerev involved corresponds to 
100.000 times: the total electric venerating 
copcity of the Uninerd) States in 1970, 


One Storm Equals a Hydrogen Bomb 


Fvery bit of this energy—this heat of 
evaporation—lics stored in the vapor-laden 
air, When the vapor condenses again, either 
as cloud droplets or as falling rain, the same 
fantastic amount of energy is given buck to 
the atrmesphert us beat. Meanwhile, the 
energy may hove been transported thousands 
of miles by the circulation of the winds 
Whereverit turns up, it will markedly affect 
the weather 

A single thunderstorm can release to the 
iimosphere energy equivalent to a megaton 
hvdroven bomb, And since some fifty thou. 
sand thunderstorms break forth on earth 
every day, the daily energy released to the 
atmosphere equals billions of tons of TNT 

Small wonder that such enerey can express 
itaeH with explosive violence, and that the 
large-cole movements of the atmosphere are 
so complex. Ancl small wonder that science 
is forced to stretch ateelf to the utmeast to 


describe and predict the total workings of this 
monstrous machme we call weather. 
Prospects for success would seem dim in: 


deed except fora great worldwide effort now 


under wiv, The United States and more than 
a huncred other nations have banded toe 
gether, under the acwis of the World Meteoro- 
lovical Organization and the International 
Council of Scientific Unions, to develop in the 
1470's anew understanding of global weather 
processes. It is called! the Global Atmospheric 
Research Program (GARP) A related program, 
the World Weather Watch, secks to develop 
an adequate worldwide observation and 
forecasting system 

Success will depend on three very difficult 
achievements 

1, Flectronic computers that can efficiently 
pertorm hunecreds of millions of mathematical 
operations per second. Best estimates in- 
dicate that these computers must bave o hun- 
dred times the capacity of tochay's finest 
machines. Technology is moving a0 fast that 
we con confidently expect such capacity 
within a few vears, 

2. A tully realistic theory, or mathematical 
model, of the workings of the intricate proc- 
esses that generate our weather, This model 
mut include all the phyvaical forces affecting 
the atmosphere, For the entire elobe jt must 
destnbe in numbers and in equations the 
oceans, loncdimasses; und mountama: the 
changes of temperature, reflectivity, and 
moisture; the cishibution of the nucle around 
which moisture conrlenses or freezes; the 
cloud patterns; the wind velocities: the tem- 
perature, pressure, humirityv, ond density of 
the atmosphere at thousands of points une at 
many levels. In some models it takes half a 
million pieces of catn just to describe the 
wimosphere at a single instant. 

The model must put all these things to- 
gether im terms of numbers so the winnt com- 
puter can calculate bow the winds will few, 
the temperatures change, and the rains come 
down. Such numerical models, on a promis- 
ing <Cale, are already being used by the 
Weather Service in its forecastiny. 

3. A truly global network of Sstiutions to 
make weather measurements at least daily 

Already more than 10,000 people in the 
Linited Stutes are engaged in professional 
Weather research and forecasting, plus 13,000: 


volunteer observers. Around the world some 


25,000 surface weather observations are made 
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predicts torlay's weather with more 
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worldwide network gathering raw data 
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Louisiana that lay mm the path of the storm, 
On the nightof August 1? Hurricane Camille 
roitred ashore. Winds exceeding 200 miles an 


hour and tides surging 24 fect above mean sen 


lewel smashed and leveled whole towns on 
the Jow-iving coast, 

It wis the most intense storm to hit North 
America in modern times. Property damage 
reached 1.42 billion dollars—a record for a 
single hurricane: 

Relatively speaking, the loss of life was 
astonishingly small The dead and missing 
exceeded $20, of whom more than a hundred 
died! in floods in Virginia, where the furri- 
cane dropped 27 inches of rain in-eiht hours. 
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Had it not been for promypit warnings fram 
the Weather Service, the death toll might 
have been staggering. Because of the warn- 
ings, more than 75,000 persons fled to safety 
Some 30,000 of those might have died, accord: 
ing to Government estimates, if they had not 
been warned in time 

The awesome power of rampaging weather 
was revealed again on November 12, (970, 
when @ tropical cyclone swept in from the 
Bay of Bengal to-strike East Pakistan and 
leave between a quarter and a half million 
people dead, It was the greatest natural ca- 
tastrophe of this century. Satellite pictures, 
received by APT stations in Pakistan, gave 
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curtains of silver podide particles [6 to 25 
miles long and more than 15,000 feet deep. 

Meanwhile research aircraft flew across the 
storm, mensuring the winds. On August 18, 
several hours after seeding, wind velocity 
dropped from 98 knots to 68 knots: On 
August 19, with no seering, the-storm re- 
intensified, On August 20, again after seed- 
ing, winds fell off 15 percent 

Dr. BR. Ceeil Gentry, Director of Project 
Stormfury, cautious about these results “It 
could have just happened,” he aclimits. “How- 
ever, When we analyze other storms, we con- 
clude thal wind chanyes this great have not 
occurred in any of 50 hurricanes that we 
have studied but not seeded.” 

Acfinal answer may not be for off; Project 
Stormfury is continuing:its experiments each 
hurricane season. 

Desirable as all this might seem, tempering 
with hurricunes could also produce undesir- 
able side results. Many parts of the world 
depend henxvily on moisture received {rom 
these great storms. Hurricane [Inez in 1966, 
for example, threatened the U.S. Crulf Coast 
with grave property damage—which for- 
tunately. dic not materiolize. But rains 
brought by the same hurricane filled the reser- 
voirs of large: portions of the Mexican. aiti- 
piano with sufficient water to assure favorable 
chops for at least a season. 


Whirlwind Poses Different Problems 


The tornade—most violent of atmospheric 
nhenomena and the most destructive overia 
emiual| area—is not so easy to detect in adl- 
yance as the hurricane. Space cameras can- 
nit see Lormadoes; at best, all they can make 
out are the types of thunderstorms most likely 
to produce these intense, brief, and unpre- 
dictable whirlwines 

Yet swift warnings are essential During 
the I1-vear period from 1960 through 1970, 
7.428 tornacloes were reported in the United 
States. They killed more than o thousand 
people, and might have killed many more 
except for the efficient warning system. Not 
a single state has been spared the lash of 





the tornado, although it t¢ the spectal scourge 
of the Plains States (pages 548-9). 

Oddly encugh, tornadoes seem to be al- 
most a North American specialty. They occur 
more often in the United States than ony- 


where else in the world. 


In Oklahoma, in the heart of tornado coun- 
try, the National Severe Storms Laboratory 
seeks to learn what makes tornackees tick, and 
that's not casy. In Kunsas City, the National 
Severe Storms Forecast Center maintains a 
ceaseless vigil, constantly analyzing atmo: 
spheric conditions across the country and 
coordinating the reports of hundreds af local 
Skvwioin networks. 

When on area i throulened, a tornade 
wateh oes out vin radio and television. When 
one of the ternifving funnels is sighted, or 
when radar picks up an echo with the shupe 
Of a hook or a fhying eagle, characteristic of a 
tornack-producing cloud, every means of 
communication ik mobilized to worn people 
to tuke shelter immediately. 


Tornado Alarm All Too Successful 


Allen Pearson, who for wears has headed 
the forecast eenter in Kansas City, tells about 
an encounter with a lady who was displeased 
with the wurning svetem 

“She called me up to protest that the tor- 
nude watch had kept her in her basement for 
five hours, ard nothing happened,” cuvs AL 
“T tried to explain that we didn't want to 
alarm her; we just wanted her to be aware. 
Unfortunately, the same thing happened 
again five months later, She was really anery 
that time: we harl given'a warning but there 
Was no tornda, 

“Two years loter, we hod oreally big storm. 
The lady came up out of her shelter to find 
her howe blown away. She got me on the 
phone and said, “Now, that’s more Ike i” 

If anyone ever figures out how to mitigate 
the furv of a tornado, thiat man may be Dr. 
T. Théodore Fujita of the Department ‘of 
Geophysical Sciences at the University. of 
Chicago. His intensive studies during the past 
3) veurs of the behavior of these devastating 


Goring the earth, a tornado rears across a2 wheat held near Kingfisher, Oklahoma 
Scoopedup debris darkens the vortex, streaks within the funnel reveal a second, inner 
core—a tornade feature not commonly visible. Each vear humeréds ad twisters wreak 
death and destruction on “Tornade Alley,” a wide belt across the Great Plains where 


wim and cald air masses frequently onllicle. 
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funnels have earned him the sobmquet “Mr 
Tornado,” 

A visit to Dr. Fujita's laboratary is a faeci- 
nating experience, With the aid of skilled 
machinist Vincent Ankes; he has built a 
wondrous tornado machine (left. A few min 
utes’ preparation and the fick of a switch 
—anil before your eves miniature funnels 
dance and spin as do their lethal counter 
parts an the plains of Texas 

Wind force forthe machine comes from an 
overlie series Of rotating cups, tuming 
adlowly at the outside but more rapidly toward 
the center, so that the suction ts greatest in 
the micrile 

Several feet below this apparatus sits a 
large tray filled) with water. Dr, Fujita adds 
chunks of dry ice. The water bubbles like a 
devil's caldron, with “smoke” from the dry 
ice writhing and flowing above it 


Heat Tames a Mun-made Twister 


Mr Ankus turns on the machine. Instantly 
the smoke whins into a dazzling funnel, danc- 
ing erratically about the pun as it feeds into 
the exhaust fan above 

Sow Dr Fujita experiments to ace what 
will affect his miniature maclstrom. He pwost- 
tions 2 framework of electrical wires so that 
they extend through the funnel: nothing bape 
pens. But when he turns onthe current and the 
wires glow rel, the funnel seems bewildered 
unc) tends to break up. Heat is peso to it 

Next he pokes o ruler into the spinning 
caucd. HW held out flat, there is Little effect; uf 


turned on edge, the funne) falters: Simi lariv, 
if suction i& mace uniform over the area oj 
whirling motions, the action is damped 

Saves Dr. Fujita, “l hope that within ten 
vears we Will learn from experiments like 
these haw to modify peal tornacoes.” 


Suction Spots Cause Super Violence 


Dr Fujita shows visitors a picture of a tor: 
nade aftermath in which one hese is totalls 
destroved God the next & virtually wunndis- 
turbed. Such variohle damage & common, 
supposedly because the tornado skips and 
jumps That may not be the answer at all, 
the <clentist beliewes. Insteac, the heaviest 
destruction Mit le cHuser| ls ares CHlled 
‘Suction spots’ in the funnel wall, which |r 
Fujita was the first lo explain 

“A tomo moves across country at an 
uverape specd of about 20 miles an hour,” he 
says. “The funnel itself rotates al specs that 
may vary from 50 to 200 miles on hour. But 
carried along in the wall are three or four, 
eometimes five spots; that have an additional 
rotation of as much as 100 miles an hour 
‘They may measure onl’ a twentieth of the 
tliameter of the funnel, bul the suction in 
that «mall area is much greater thin within 
the tornado as a whole.” 

Dr. Fupta discovered this phenomenon 
when he noticed tn his voluminous file uf 
Photographs af tornade destruction that the 
worst damage often appeared along spiral 
lings Each series of loops marked the devas 
tating track of a suction spot (below) 
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Laboratory twister sucks up dryike vapor 
ut the University of Chicage. Gy spinning 
overhead wind cups as fast as 20) revolubons 
a second, Br. T. Theodore Fujita sitmulates 
the motion of the parent cloud that creates a 
barnes funere! 


Spiral wake of an Indiana tornado (above) 
betrays the presence of hidden fangs. Dr 
Fujita discovered that the pattern, common 
to many twreters, stems from amall but 
incredibly Violent “suction spots” that spin 
within the funnel wall (see text mbhove) 
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A “roll” cloud leads a thunderstorm across Patrick Air Force Base, Florida. Warm currents, 


Remarkably enough, this brilliant selentist, 
who has contritutedso much to our knowl. 
edge of tomadies, has vet to see one of the 
SLOPE In. Stain! 

While not a dramatic as tormadots, hail 
even more economic ipss, In a 
here nt NCAR lie the 
Erupetruit-size lump of 
ice (page 553). It the largest havstone ever 
cnown to have fallen in the United States 


SLorms € ys 
(eepfreéze cabinet 


pieces of a knobby 


Cee ie es dn circumference and 165 perunils 
in weient. [t <trock the earth curing a severe 


5. sf 


storm af Cothevville, KRansis, in) September 
1970, together with hunelrects of other huge 
stones that crashed throuch roofs and put 
enormatts dentsin automotiles. A local newe- 
paper shinned the chunk to NCAK in fn insu- 
lated box packed with cdi toe. 

Fortunately, few thunderstorms produce 
auch lethal missiles: Vet much <maller hal 
stones con do tremendous damage, smashing 
witeat heleds flat and stripping corn to rib 
bons. Total losses from hail in this country 


ron 2s hieh os 300 million dollars annually. 





dnven upward as the cooler storm wir od vances, shape this meu by harmiess ares clint, 


“Hail Allev"—an «etea extenscling from 


wltheastern Wyoming to western Kansas- 
hears the brunt of U.S. bol clamage. Here thi 
Nationa! Fal Research EA Periiment, a 1 
Opcratliye effort involving NOAA jond fb iiim- 
her of universities 2¢ well a= SCAR, will try in 


the next few summers to find out just whit 


cas “li ret) (4 Dr. tr. A Sulaks e lia fe. —Trcsts 
that hailstones grow as they move slowl 
through freezing levels, buoyed by strong up- 
drafts reaching as much as 65 miles an hour 
When the weieht of the jee finally exceeds the 
force of the upclralt, the stone falls 1o earth 


From two miles op, i it t& hea more than 


pens I Ssiche haistorms ant) whether ma three quarters of un mich in diameter, it may 

Can MWY or prevent them totally melt before tt reaches the ground 
Experience in the Soviet Union already in Guided by this theory, the Russians have 

dicates that clouwrl seceding may be the answer wt oun batteries of pntigircrafit puns and 


The theorv on which the Hussians operate, rockels in the when fu lals cif the «: 








Hurvest of heartbreak: Corn=talk: 
bow to mn deluee of ice near Viroqim 
Wisconsir,. Hail destroys 200 to 30 


million dollars’ worth of crops one 


property each Wear—a grealer toll 
than that taken bY tormacoe 
Fithtine buck ol man netent 
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*T-HEREVER. Ukrainians live, an 
dncient anil folk art 
Hourshes anew each Essterticde. 
An oitsocher watching 





enw 


rmuirwels, 


the ritual unfold. Ona table he shes a leht- 
mi candle and & lump of beeswax. Neurby 
lies a Aistka, a stall writing instrument. 
Half a cozen jars of brilliant dyes stand 
atone side: In a bow! rest pagan symbols 





‘rom 


of the hfe force—freshly laid ergs, white, 
blemish free 

Sow f huncdsome: dark-haired woman 
Wearing an embroidered peasant blouse 
scales herself, bows ber hearcl, and make: 
the sien of the Cross 

"Boche blahoslouy € pomociy,” she prays 
“God bless and heln us” As her sun 


WOFSAL Pina ancestors decorated eges in jo 
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GREP ALA Pa 


he Ukraimtans 


at the rebirth of spring, so she 
commemorates the rebirth of min 

she picks up an ego Swiftly, 
surely ehe writes on tt with the 
kistkn, flowing straieht lines of 
melted breswax onto the curved 
qurface. Her basic design emerges, 


ancl she Chita the age in the lichtest 


CONT Ane? On pore 300) 





arene OF SPRING S HEBIRTH, eggs glote 


with brilliant designs created with wax and dye. 


Ukrainian communities fashion the krepsakes 


for Easter gift gining, a hallowed custom 


brought from their east European homeland, 
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“lL had lo 
decorate 
anege” 


dye bath—vellow. Acsuccession of 
other desions in wax and dippings 
inever-darker dyes ensues; the tech- 
nique is akin to batik. 

Finally she wipes off all the wax— 
une behold! A fragile jewel, A breath- 


taking delight A coat of varnish seals: 


the pattern; the yolk will eventually 
become a dry lump and the white 


will tory to cost, The ornate shell 


Will last bncketinitely. 

Ukrainians call these intricately 
decorated, exquisitely colored Easter 
eves pusanky (from the verb pyreaty, 
td write) and pass the tradition down 
from mother to daughter. 

In America it thrives best per- 
hans in Minneapolis and St. Paul, to 
the intense satisfaction of 
84-year-old A lexander A 
Ggranovsky, a lender of 
the Ukrainian com ni- 
tv in the Twin Cities and 
an authority on the art 
and culture of his home- 
lane, An entomologist, 
he is a professor emeri- 
tus at the University of Minnesota, 

“When TL cume to St: Paulin 1920," 
Dr. Granowsky recalls-for a visitor at 
his home,“ found a depressed spirit 
My poople—poor peasant tmmi- 
rrants, most of them—were sub- 
meted in the American melting pot. 
They were acthamed to show their 
nittional costumes, to make the beau- 
tifu) Eqaster eee, 

“T tried ta encourage them, Ftold 
them to be prow. “We cume here tot 
only wath our hands,” | said. “We 
broweht a-great cultural heritage ’™ 


The short, stooped] scientist sorts 


through his pysanky collection as he 
talks—fifteen huncrecl decorated 
eres, cach clifferent. four cecades in 
the gathering, probably the largest 
collection in the United States. He 
hanlles the eges as deftly us he 
handles words, 

“Orudunlly our heritage renewed 
iteelf, A few women had always deco- 
rated e¢gs for their own satisfaction; 
now others joined in. Soon book- 
stores antl gift shops in New York, 
Philadelphia, Cleveland, Chicago, 
mod elsewhere began to place orders. 
Here in the T'win Cities this lovely 


travlition was reborn om America” 

One who never put i asice ts Mrs. 
Marie Proca, Much of praanky’s 
popularity in the U.S. today may be 
traced to this gentle woman's love 
forthe art. She brought the technique 
with her nearly 60 vears ago os a 
ISs-year-old immigrant girl, having 
learned it from her grandmother in 
the western Ukraine. 

“Three weeks before Easter she 
would begin,” Mrs: Procal says softly, 
memory bright as Eastertide’s sharp 
sunlight “She made pysanky by the 
stove where she baked bread. When 
I tame to Minneapolis, [- was home- 
gick. At Easter, Aad to decorate an 
eze. It was something in me.” 

For a kistka, she used the metal trp 
ofashoelace. At first, her lines of wax 
lonked hke noodles: She persevered. 
In time she began presenting ees 
to frends. Then she started giving 
demonstrationsin department stores. 

Today Mra Procai and her daugh- 
tera, Mrs, Luba Perchyshvn ane Mrs. 
Johunna Luctow, operate a Ukrainian 
sift shop. Thev handcraft thousands 
of pysanky a year, shipping them 
throughout this country and abroad 

Ewer tiomn-hunclee male legininer 
can receive encouragement ul the 
wilt shop, “Anyone can become pro- 
ficient.’ Mrs. Perchyshyn, 4 vivacious 
brunette, reassures him. “It's just a 
matter of practice, I love to do this 
Sometimes. get wp at 4 am. and 
werk until michnight.” 

Mrs: Perchvstvn takes from 9 
minutes to several hours to decorate 
an egg, depending on the complexity 
of its design, But simple or complex, 
similar symbols are used. All have 
meaning. When she traces mn ¢ight- 
pointed star, for example, she harks 
back to asun-ged worshiped by the 
early Ukrainians: a triangle sym- 
bolizes the Holy Trinity; a fish, 
Christianity; a bird, fertility. 

Blessed by a priest, pysunky are 
believed to contain talismanic pow- 
crs. People exchange them after Eas- 
ter services as gestures of friendship 
Girls offer their best handiwork to 
their favorite voung men, and friend- 
ship tukes on a new dimension. Dis= 
plaved at home, pwsanky serve as 
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Beware of the Surfacing Serpent 


“Shake country,” Ron letel hac said, cosine 
is 43-foot steel-hulled Sea An mnie the shel 
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of New England,in New South Wales, agreed. 

Thev were right. As we swam along that 
first day, o second snake appeured, then a 
third. Ben, Hal, and 2 converged on them. 
Eva, Ben's wife and diving partner, joined us. 
Before long, we knew, one of the snakes would 
come wp for air, 

“That's the worst time,” Ben had warned 


us. “That's when they notice vou, and some- 


limes come ridht at you.” 
Suits Protect Against Cold und Quarry 


Ben and Eva set their underwater cameras 
for close range. Hal and | tested our snake 
sticks—aluminum rods with pistol grips at 
one end and tonelike jaws at the other We 
were covered head to toe by diving suits of 
foam rubber to protect against the July chill 
of the auistral winter—and the posaibility of 
snukebite. Although at least one offshore seu 
snake, Astrotid, can bite through quarter-inch 
neoprene foam, the suits offered fair protec- 
lion against the shorter-fanged species 

One of the snakes left the bottom, angling 
sharply upward He saw us, shifted course, 
came straight in. Hie unmarked mustarel- 
yellow skin showed him to be an olive sea 
snake, dipyvsnres daevis. His kind could reach 
better than six feet in length, with o heavy 
body and a mouth big enough for serious bit- 
ing. He had a neat, blunt cobra head and the 
cobra’s large dark eve. His face was pleasint, 
fixed) ina stall smile. 

He kept on coming. 

What would he do? Probably nothing. 

What could he do? Kill.ane of us, perhaps. 
if he could pierce our rubber-armor. He came 
within sixinches of my right leg, But the jaws 
remained closed, the pace letmurely. He took a 
single breath, and headed for the- bottom. 

Snake hunting is a sometime thing We 
moved around the Swaine, sometimes finding 
a sélitern olive snake on the prowl around the 
foot of a coral head, sometimes seeing no ser- 
pentine sien at all Then, one morning, a new 
and imposing kind of sen serpent cane wind- 
ing and glittering into the hazy edge of my 
held of vision. As it swam closer, [sow a pale 
andl tlark-patterned body os thick as my arm, 
and a broad unsmiling lead 

I dove too soon and grabbed too quickly 


My snake stick caught the animal well back 
dlong his body. Inmmediately he turned, snap- 
ping vichowsly, mine began sheling back toward 
my right banc 

The jaws of the snake stick could not hold 
him. I resisted the impulse to drop snake and 
snike stick and do my best to walk upon the 
water (there belng no way tw get out of it), 
mite a left-handed wrab for o point just be- 
hind the-cuping pink mouth, and held on. My 
foum-rubber gloves, | reasoned, would pro- 
tect me if ] missed and he didn't 

The snake threw oa couple of coils around 
my unm, briced to bite if my grip should 
loosen. D mace urgently forthe distant boat, 
crawled wp the ladder. flipped my victim into 
a wet buring bag, and sat down to do alittle 
serious breathing 

Hal came abourd to view my catch. 

“Great!” he sail “Astratia stokes. Not 
common here. He's a big one.” 

“T know,” | said, stretching and flexing my 
cramped fingers. 

“He was really trying to bite you.” 

1 nodeled in fullest. agreement 

“Let's find out what would have happened 
1 he head,” 2 saeeesterd, 

We found a paper-wrapped candy bar, 
stuck it in a finger of the glove and offered the 
glove to A. stokesti, He clamped down on 
the finger. 1 pulled out the candy bar. There 
were neat fang holes in its wrapper. 

“That's interesting,” sail) Hal, with muas- 
terly understatenrent. 


Close Calls, but No Catastrophes 


Other snake® turmec up. We collected sev- 
eral. all olive snakes: One demonstrated the 
versatility. of the serpentine head by cisle- 
cating his jaws and sliding the top one over to 
hang a fang in my gloved finger. That one, 
fortunately, did not penetrate. Hal. flipped 
another snoke into the bot, only to meet him 
coming down the ladder 4s he wise going up. 
Aguin, no telling bite was delivered, 

“ext Morning we strapped on Aqua-Lungs 
und fanned out across a new stretch of bot- 
tom Ben beckoned to me from 75 {ret wwe. 
As TD swum toward him, I sow him muneuver- 
Ing to get shots of a pair of snakes. Mating? | 
couldn't tell There was reason to believe that 


Tangling with trouble, Eva Cropp chngscesperately to an olive snake that attacked as she 
trie) to snare iL When the three-foot reptile snapped at ler glowed! hail, Mra Cropp prilled 
its toil, causing the head end to react by holding fost bo the stick, She eventually mane 
vered her catch io the boat, where captured snakes were studied and their venom collected 
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longer. An active snike has lo come up more 
(ten than a resting one Aral os the water 
zots warmer, diving ime gets shorter.’ 

AS he reached fir the next specimen, some 
thing. about the first caught hr attention 
“Hah! Look here. A male, and in breeding 
condition. Here gre masses of sperm cells 
realy to be implanted m the oviducts af 
ftmale. Phe females of 
In JA en Shire 
bodies for weeks or even years, until they 


fn Spree —sFo 


thir ve|ls Insicle their 


hive eqs ready for fertilization. The sperm 
fertilizes the eges in the oviduct. In many 
species of sen snakes the embrvas develop 
there nnd ate born alive.” 


Some Snukes [omune to Others Venom 


(ur ietson tm reptilian phvsialoey ware in- 
tetrupted by a commotion off the starboard 
beam. Ron, it appeared, had slipped unob- 
trusivey overbourd (as usual) and now sur 
faced inoa state of perceptible agitation (not 
at al ws asinal). Ae wae treading wate 
me over his bead « large olive snake tht he 
held bare-handed by the tat! 
howd and fervent sounds. The full text of his 


wird 
ail qiterine 


messarce was garbled by the waves that sub 


merged tas mouth, but its: est wos clear 
i stake off me 
(blubble) baaels.” We threw him a burly beage 


to wrap it in 


“Somebody pet this [blubble 


Ron ¢ime aboard <ouling and brenathine 
pust a little deeply: (Toptlieht Australian civ- 
ers like Kon, Ben, and Evado not goin much 
for gasping.) He wae also sucking his finger 

“Bite wou, did her" J asked, sure that he 
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Kon enjovs o joke now anil then 
“Yeah, well, he sort of scratched me [ll be 
night.” Then, seemge my look of concern and 
rising to the occasion, he ntoned: “Ona! ['ve 
been bitten anc Dm fom to die. This is the 
end of me! Ross | glancing heavenward], here 
Lecome, Soon you will all hear the drumming 
of me heels on the deck and see the rolling of 
me eveballs as ihe convulsions seize me.” 

Hal persisted. “Did he gel poison in, do you 
Lhink? Ive got some antivenin 
alive snake venom—there’s no serum forany 
of these reel snakes vel—but tt works for ane 
of the coastal «species, and i might help.” 

“Two, Pal, he never got to chew on me, just 
dravaed a fang across. the skin. If anything 
got in, [we sucked tt out." 

Whether he hacl, or whether the sea snoke 
hie withheld its venom (as these animals-can 
do at will), Ron suffered no ill efercts 

nce to schontiie stucies: had been pub 


hii net 


it’s not for 


ished on the poisons of the two species we 
bad collected, Hal ran some preliminary lest: 
His laboratary mice proved Claude and the 
ove snakes to be intensely venomous, and 
both genera proved themselves immune to 
their own and «ach other's venom, 

Having fairly sampled the Swains; we 
pushed on to the Saumarez Reef, 50 miles 
away to the evs Here, we knew, were other 
species Of seq snakes ancl o different worder- 
Water environment 

We got under way at midnight in order to 
arrive after nine in the moming. You can't 
lec] your Way into a complex of coral leads 
when the sun is low and the surface of the sed 
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reflects its icht Ron, Ben, and | took turns at 
the helm during the night passage, watching 
the compuss’s red glow and the white-topped 
black masses of the big beam seas rolling in 
out of the darkness. 

Although there is no drv land on the Sauu- 
mires Reef, it boasts a landmark visible for 
niles: a U.S, Liberty ship, high and almost 
dry on the outer coral rampart, rising 80 feet 
above the white water that swirls around it 
Blawn onto the coral by a cyclone in 1945, 
the Francis Preston Blair still looks from a 
distance like a ship under wav instead of the 
forlorn, rust-rotted ruin she is. We sighted her 
at dawn, and by midmorning we swuny at 
anchor behind the reef on which the sad hulk 
stood, On the ocean side afew hundred yards 
away, cobalt breakers ss big-as houses ex- 
ploded in slow frost-white caolaclysm ane 
almost palpable thunder. 


Tiny Head Holds Deadly Peril 


Beneath the surface we found a marine 
world different from that of the Swaine 
Extraordinary visibility—up to 200 feet, we 
reckoned—and o smaller fish population 
fave it an empty look, a sense of ocean and 
remoteness from the reaim: of man. But the 
snukes were there |] spotted a slender tiny 
headed specimen on the first dive, and added 
Microcephalophis gracilis—one of the two 
Most VENOMOUS sea siakes—to our list 

Exploring the reef edge, Ben found! a mat- 
ing pair, small dark creatures of a still un- 
numed species. The two intertwined for a 
moment und then rose straight up, still half 
encirchng cach other, to separate at the sur- 
face. The male made a-quite understandable 
lunge at me before heading off over the reef- 
top, as his mate subsided gently to the sandy 
hottiom, We Jet them vo 

Other snakes appeared: first an olive snake, 
which came to inspect our swaying anchor 
chain with apparently amorous fascination. 
We followed it on its rounds, noting again 
that, like others of its breed, it passed by lit- 
tle fish without so much as a snap of the jaws. 

l had noticed this curious behavior before 
and wondered «at it. Unlike Af. gractiis and 
some other small-headed snakes that live on 
fish eggs, the olive snake is a fish eater. But 
how did it stay alive if it never pursued a fish? 

This time I knew. Hal had explained that 
this particular species cannot catch fish un- 
less it corners them in crevices. Placed in an 
aquarium with free-swimming fish, the olive 
snake will starve. 
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A siivery flash near the foot of a coral cliff 
caught mv eve. [swam over and saw, for the 
first aod lust time, o snake that had proved 
itself a successful hunter. It belonged to the 
dark new species (probably part of the Aipy- 
sures clan), and it held in its mouth w perfect- 
ly motionless sh about 24.2 inches long, 
theaming white, with a few liver-colorer| 
spats: n crevice dweller, seized by stealth in 
the Aipvaenes trachtion, 

Later [ put onan Aqua-Lung to explore the 
hase af a superb bommic (as Australians call 
au coral bead), a 50-foot monolith rising out 
of pure sand. Deased along the bottom, peer- 
ing inte caves ated crannies ond feeling tome- 
thing like on olive snake myself. A lossy 
little black snake appeared, gentle os a kitten. 
lt made no attempt to bite as | slipped it inte 
a net fig. 

L showed Hal my new deoquisition 

“Do vou know what vou have here?” he 
asked, peering closely at my little shiny biuck 
snake. “Do you know what this is?” he added 
rhetorically. “This animal is a melanistic 
voniant of Amvderephalics qenulatus.” He 
meant a blick version of the turtle-heaced, 
ringed sea snake. 

“That makes five species so far, Not baal,” 
|. satel 

“Happiness is another species of sea snake,” 
said Hal. | 


Even Sharks Shun Sea Soakes 


The next morning we collected another 
M. gracilis, which we found with its minute 
hel stuck into a hole in the sand from which 
it was probably ingesting fish eges (right. We 
watched it jor 47 minutes, not wishing to 
interrupt its meal, until cold, boredom, and 
the wrrival of a large shark moved us to 
woipliag it from the bottom: 

During the entire span of its leisurely meal, 
M. gracilis protruded blind and unprotected 
from an open expanse of sand bottom, ex- 
posed to attack from any predater, The proc- 
esses Of evolution could not have allowed 
the species to develop such relaxed eating 
habits if there had been any danger that they 
Would lead in time to the extinction of the 
species: Obviously, this and other sea snakes 
have few enenmes. 

Apart from some Asians, who eat sea snakes 
an sell their skins, sea eagles are the only 
creatures proven to feed regularly on these 
reptiles, They seize them on the 4urface as 
they come up to breathe, and drop them on 
rocks to kill them 


) ite: the fact that Hal has no 
CUS) LT Like il hark Lore i 
rawilermen renmort that ti F ener 
which i evervthi ‘se th hirer cys 
wre, will ne eh CLEA 

Cuhe ué Heh? The hordes of ti 
Per Car AL ML rl toil iit f LUG 
| uyeait oun bree nd £rouper 
that seem to dominate Austraolion reel life ay 
| | hd ae | Ling =k! recl ri ify 
protect hy them hea hes [rc tine Gat 
fi “| t 1 i req Hil Lael Li } i 
. if We ad Cpa te il 
i = 7 P | 
wiiched huncreds of such fish tendre living 
| | r ai 7 
Al bt |—<A 0. “nak nd seen tho hi 
L. : P = : | 
Pa snakes have no mbresd LI tier, J 
i yee ich | | | | ri ] ire | | 
a cy kell mt tHe Wi ile | rile iii | 
bE | 1 ] | Tot | 1 | rial rit en Li | 
i | 1 j! ii | I I iL ae Lid 
ef 3 : , 
1* be ee | a Pru {15 L ef t i I t 1A 
kis | | 1 
| iv Gk ila] | te | Lo 
bal il th roe | Cis eet 
r F ii 
lifer, The qualifying word t “Pacih 
t a i | I — 
ite Fri He ON-Ate st 4 dhe |) eA 
| rt r pe riibipelal dl | | li jars iL P| 
i J a c _ ait) F 
| | rli 1 Led LT] 1 {rh if Pipe net 
Lk Frou ped Va il Pen Lo 2 Iaecinit 
ri . - | 
rir ly byw Dir [ra Rubonoff ane bir. Chain 
a . 7 = . I 
mB TOLLeEN il] | ce SMLAsanwin LY rial ia 
. ky Ta i i ! { | aA 1 | 
SV ATOM MASTLULE, Ti ea LAnMReS Wen 
ifec miven tht Mehr cry Wh rh. 6 LaLa 
chug lel bie titev'e ince there arent o 
ps | r] f a a oe | 
Pub 1 Ce SAI 
li j JL bre Cw Lv | i taf Doman 
“ c } ‘ 7. ' ‘| i 
mt oT re react | | Li [ell erties tee Te | 
i | r ‘ 
wet thy hear forebears had to eT: 
j i J 
| are ta | Vie ie il il rh) aa 
1 | a ' 
incl fact itis. For though stu-snake met | 
| 1 on ™ mance ‘t 1 
eclibt iil AL rim Aart WED Claes 
f i| | | Lhe areal el ii ie Th Ee Litt hi] ‘| hy 
; i i 
1 Lids | | Lid hb [= i pitas Lil | | | a 
= | ] | rf " 1,9 fi t ] 
LEP La | LILA EEE peer [Al 
la a 1 fr 

a Lote = wwihe tw il 1 eel { 

ji A tli r ri | 
rh in theery, Pacihc I i C1 lf eye 

t 
Y = . 1 1 ‘| 
11 Ld heyy Ley] PL AMG iis | iT] Thee raivl La 
P | r rl . A 
Cat snikes ACen Lean Ww Lan app I 
1 1 | 

i NARS We» wpe i bead die iH Clore 

i | ® E " — z | | [- pm 

Lit CL Thee Ti Ti i asi i . pul! 

according to the Smithsonian study, Athntyr 

| ke " za ‘ a ui F l Lif 

IKC 2 MAIC & Tope 1 : i 

iP Pie me fy 1 all rT 1] al iT | 

OTT Lil | itt | hl tl | Ee 

in. =Ecn iV Whitin Lars the | i 

i L tt a || Fi tl L lt th CL {i Lt | I 
riety i | | L ti i iii I | [ | | 
Lr I 1 pact rh tae | ! en | | Tl 
LL Tl itt] | ma Ee ir 





Lnderwater taste test 


STRIGHED hiv the fact this 
hungry fish inatineuwel 
“th Srinhkies, Deve 

ex rine with 


TUL SAL Up ihe AriyiKe 
a a 
rigot). only te drop it 


moment tater thefti, Cithers 


hey retecter the entree, il 
Rtratirie mn iif) iets 
HW) SMES GTM mows! 
carmvernus heh of the Pa- 
cite. Chev weiss Vener 
tions, those that wobbberl 
mikes alten pad for thei 
ipnetites: with their jives 
leaving the nakes Tew 
minnie enemies: even shark: 
thon them. A lone 
coed proves Thad 
ree ky i 
Wer fh entife 
thee (balow| 
Cele Trneen ured se 
ir¢t known to rewulart 


eu arms hick feat her 


/. |. | 4 a = 
ifoutect eavies ws The 


SST 
sthokect cv reaherl se! 


med te consuierectadechca 








carnivores, uninhibited by any such genetic 
mechunisms, gulp dawn whole snakes pnd 
soOmCclmes cic is a result Occasionally they 
regurpitate the living reptile before dvineg, 
which suprests that the inclhidual snake (ane 
not his mosterity alone) may beneht by biting 

In anv case, it is probable that if At 
Hsh and sea snakes are brought together in 
large numbers, a5 they might be by the pro- 
posed sea-level Panama conal, there would 





rib 


be ain ecological crisis 
ittack the snakes. But as soon as the Atlantic 
comivores learn What their Pactiic relatives 
ready know, ancl avoid the deadly reptiles, 
sea snakes might infest the Coribbean 


Hariel-fed Fish Prove a Point 


Dr. Kubinoff and Dr. Kropach were work- 
ing with Pelomis, the only sea snake fount on 
the west coust of tropical America, and with 
lank-adapted American fish. Yet we felt that 
their theories should apply equally to the 
Lustradian reef creatures. We decicled to 'irvy a 
scmilor test in nature at Heron Tsland, an 
altractive litthe resort whose undersem siur- 
roundings are protected from spear fishermen 
and ct 





lector. 





Fish at Heron eat what divers 
hand them. Would that include sea snakes, 
or pieces thereof? 

We headed for Heron, 20 howrs wiv, bo 
Thin oul, Ben, Eva, and I set up our feeding 
Seaton an bac LYWetnty Time own seeCITI ih 8 doren 
assorted: members of the grouper family had 
rallied aroun 

AS Ben photographed and I watcher, Eva 
took bits of coral trowt 





rom a plastic bag ane 
held them out to the circling fish 
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At first, the tish may 


Lethal trio varies widely in size 
and color. Lieht-hued Aetrotig 
oket, the most missive sen 
snake, can reach the thickness 
of pans late. Boutin dead 
ness it bows to cme of the sea's 
most poisonous reptiles, Af icre- 
cephalopiriy ie hie 
means “slender small 


htadled<enake” The sniuh-nesedt 


eractrs, 


mive ke al rjirlit Cah raw 


to sae feet 


feeding frengy developed: the growpers oc: 
casionilly broke away to tear into a school of 
litte Heh and emeree with champing jaws: 

wow Eva tossed cut tead sea 
snake, Instantly three-or four fish rushed at it, 
bit it, and dropped it Next came a piece of 
skinned snake. A blue cod swallowed it at 
onte, then broke out of the feeding circle im 
apparent distress, culping and stretching his 
Me retired to deeper water, his 
appetite clearly ruined for the moment 

4% ii final test Eva tied a dead snake jo a 
piece of trout Mesh. Repeatedly, the fish 
struck, dislodped the piece of bait and ienored 
the snake. Then a Muort cod, bolder than the 
others, seized bath snake and bait at the 
came time. He swallowed the meat and per- 
haps, in the process, gol part of the snake 


a srl 





el | covers 


down hit gullet (preceding pages). In any case, 
li 





ie the blue cod, he stepper, gulpect, and 
headed jor deep water. There be holed wp in 
a tiny cave and proceeded to swallow the 
chniire snake 

Which, I suppose, only goes to prove that 
the soundest theortes admit of exceptions. 

Sull, the main point was abundantly te- 
established: That sea snakes, those deodily 
Invaders from the lanchmasses of the earth, 
hive safely in the murderous jungle of the 
| reel through the magic of the venom 
that some of them—the egy enters, for in- 
slance—néever use 

Neither hiding nor hurrying, these mi- 
grants from the airy realms of brush ane for- 
est now live unfeared and unfesring in the 
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stone wilderness of coral seas, untrowbleel 
ahens at home in an alien world. ] 
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) Up from a realm of perpetual night 


MAns RESTLESS PROBING of his planet tums hb? 

“up some strange creatures. From 27,230 ; 

feet down in the Puerto Rico Trench—deepest 

gash in the Atkantic foor—manrine biologists led 
by Dr. Gilbert L. Voss netted this scientific 

trophy (actual size, below), the only vertebrate 

known to live at that crushing depth. The tapered 

bottom dweller—the filth specimen of Bassogioas 





profundissimus ever taken—can survive pressure - 
830 times greater than that at the surface. 7  . 
For nearly a decade the National Geographic ~*~ —~ a) Sa 
Society has sponsored the deep-sea research of j pe il 
teacher-scientist Voss, here helping a University yf a ; 





of Miami graduate student preserve a 
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| Study of specimens 

| collected on these expeditions 


has greatly expanded our understanding 

of earth’s last great frontier—the sea. Your 
friends can share in supporting such important 
work if you nominate them for membership on 
the form below. 
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It's too important a question to leave to 
chance 

50 most phone companies have programs 
that teach sehool kids to report emergencies 


ireas, six and seven 





in General Telep 
year olds are taught to dial “0”, give their 
name and tell our operator where they are 
and what's wrong. While older students are 
trained to dial emergency numbers direct 


because that’s the fastest way to call for help. 


Butof course, we can't reach every kid. 
We need your help at home. (Whichis why 


we're running this ad.) 

Copy down the emergency numbers listed 
on the inside front cover or first page of your 
telephone directory. Add your family 
doctors number, And the number of the 
nearest hospital. Next, tuck up the list near 
your phone. Then get your kids to memorize 
it, just in case it pets lost. 

By the time they re through memorizing 
those numbers they're going to have every 
frowntip in the house knowing them, too 
(Which is also why were running this ad.) 


GENERAL TELEPHONE & ELECTRONICS 
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[ust tow your Airstream lightly behind your car and follow your travel whims 
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AIRSTREAM? Department 10, Church Street, Jackson Center, ¢ 


TRAVEL TRAILERS Lig parine 139 Plume Ave 


Chevrolet. Building a 
better way to see the U.S.A. 
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It takes a little magic 
to make a good time. 

And you can help it along with 
magic of your own for just $24.95" 

With pictures you soe on the spot. 

This is a brand new model, Polaroids 
Square Shooter 2 Land camera. And 
it uses our less expensive square color 
film. You can save up to 25%," 
on every shot. 

Electronic shutter, electric 
eve, built-in flash—and it lists 
at $10 less than our 
first Square 
shooter. 

Look at the 
picture, Look 
at the price. 
Havea good 


time. Polaroids new Square Shooter 2 





CUT RINGS AROUND 
OTHER MOWERS 
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New Bolens rear engine rider 
gives you better traction, 
more maneuverability, 
improved visibility. 








Th 7 ty Hoalens nding mower 
if Toore [hon o shortcut fo a 
qreat looking tow. It's Buill 
ihe Bolen I WELYy with ints ot 


feotures you'll appreciate 
Hugged ? hp engine. ptional 
@lectric starter. A satety sect 
thot storms the engine if you're 
not firmly in the seddle rnd 
completely under control ”md 
this new rider cute o cenerous 
2n pweiih that mokee ehori 
work of lawn chores 


he new Bolens riding mower. 


Tums on oa dime. Muscles jis 
way over the moat rolling 
lawns. And lel= vou eee whal 


youre doing every minute, 
LOOK One over ot your nearest 
Rinlene mre lane He's im 

POIens Cedar. Me-s in ihe 


Yellow Poces 





Bolens rotary mower needs no 
grass Bbog...leaves nothing 
behind to rake up...actuclly 
foods your lawn. every time 
You cut i. 


nl 4 | =p 
ao tmique, ifs potentand! This 
rotory its the oross, cuts it, 
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biows af bock-to ground level 
where it becomes mulch fo 


ieed vour lown, treloin mon 


lure and keep your gross 


qreen. in J*: and 4 As medels 


7 ses wey | 
Bs 5B Pic pe a) 
i 








We ivy Out We =| se Ao onder Gul oF ine way 
Ercellant hig! Ways OFFI You Wl mot Get 51S 


of the breathtaking bigness in this half-million 


squate mile vacationiand, 


if an relax in the intormal Aosolaiily of a 


scenic resort or ranch on one day—and sample 


big city sights and delights on the next, Getting 


ArOouUnCG Ih Basy 
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Pacific Northwest Vacationland, Parliament 
Buildings, Victoria, British Columbia, Canada 








Ploase sond me informalion aboul a TWO-NATION VACATION 


in Oregon, Washingion and Gritish Columbia 


PACIFIC NORTHWEST VACATIONLAND 
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the great,green 
-acific Northwest 





Escape - fo where 
the world is still fun. 


These days — the fun JSegins where the high- [hey go taster and further on fess firel, Fual 
Way ends tat went {OG waste now goes into power 
- - - Exhaust energy if reclaimed. Underwater 
The new Evinrude rotors like the 65 hp thaust energy 8 rec ; vcr | 
—_ Sranaes re Cooter oeeasreri Car TUE 
rlump~n above make it easier than ever ter ae pepe Cee Gesgree rx 
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enjoy the good life afloat — away from the . cro-aynamic et! vad 


road-hound crowd T Hie year — go where the fun is: fry teh | firey FH 
Today's mid-size Evinrudes do things only the we 16 ways to go, at your Evinrude dealer 


biqqest and most expensive motors could ai 


: He <¢ an artest at =scape 
PiewW yoars aqa 


They start and shift with a finger's touch, like : 

: - J ; 4 A Pull (ine catalog free. fo wew Evienides — 2 fa Fes 
Th | OL as vo ip Se oe re mister ta - ; 
ba wT Cackl Fe 8 ih Owe OPE a irl! ine STRoOnic Ao Wirita: fyvinrwice Adotors anid Ad Ivf Ey aay 


gnition, unike your Cal wunities, Wis 53218 


CLEAN SS OE MME EAM EVINRUDET: 








|. Permaoa=Shiwid Nurradine*. | raciti 


5 
j ie] i maria’ j Wore 4 
i i hal 1 TH bk i iil bol ek ie eed abe LB De GLE a | 
i ‘ 1 aaa 
LDLeri ale | Nereis ii Thal TreVTet 


af a nu 
2. Bow Flexs=) a Lnderse i 
me LT | Fan's. & arty carpe ay wit ent | i *} 17 FEE 
n ry j oH Lv - ro Prepetud i] r caredet ri 


ft. Perma-Shield Awning Stvle, her 


PE WL Eee ipper Bas ifel ale i i | 
ny sash that bets in air-but net rain 

1. Sew Perma-Shicld Gliding Window. 
r] * rusk Lint. Aas aa it} a [i ii "1 ] z re 1 Gi na] fi 


4 Uo aS 
& Wood Casements, Siti trim wihtow 


i BT EL Sh TUPLE: 5 Cy 
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How centrol air 
conditioning works: 


L. Hot, met pesehald gir 
2 is dniwn throghatiter ff 
di, Dey es ot aa fa) bower 
do feeated in pour fie. 
o. Lt then passes through o 
eoalitue God) Chat ebacche 
thie hem 
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ELECTROMEC. AIR 
LEANER 


antral tar cotuditionimng i one of the best 
Investments you can make for your family. In ern of 
comfort, well-leadng, and good living 

Properly applied and installed, a central air 
conditioning system will give you cool wir distributed 
eveniy throughout your entire home. With proper cure, 
it Will rive you years of relinble service and comfart. It 
sould Increase the value and salability of your home. 

The eost could be much lower than you might think 
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he ann 


Particularly if you havea foreed warn-sir furmice to 
bepin with. Heesuse, for both heating and cooling, a fan 
LO Cuchwork ane nein, 

SO WoL Ate fis tin aed ibe forte WHrm-iir 
Pure ane ductwork, youre hail ray there: 

The purpose of thease paces on central air 
Seormutioning is to help you make a wise Investment 

Wo believe a careful reading will reward you well 
lor Venrs Locome 








GE builds quality into 
its components. 

From the preceding page, you know basically how 
eentral airconditioning works. Now if you'll consider our 
equipment, you'll learn-about some-of the quality we 
larilel in, 

The GE Climotuff “compressor has 

oe remarkable record of reliability. 
Beery GE condensing unit hos a GE Clomatuatt 
COMPPUSSOL, Ube heart of Lhe 
awhoe system. This 
compressor hns a remarkable 
record of reliability in over 
500,000 installations. What 
makes it so pron? [t's 
designed for the job and 
manufactured with careful 
attention to quality. It has 
design features like a quick- 
acting thermal overload 
control te prevent motor 
burnout: a centrifugal ail 
pump for complete lubri- 
eHtion of all moving perks; 
Internal spring mounts to cut 
vibration: and wnique, super-strong motor insulation 
that resists reinigerant contamination and helps to 
withstand unusual voltage surges. All together, these 
features make a compressor thats the envy of the 
iIncustry. 





GE's efficient Spine Fin “coils 
help prevent leaks. 
e. Only GE central 
: Bir combining 
units have Spine 
Fin condenser 
ovis, The big 
ilvuntage i that 
Spine Fin coils 
are permanently 
Ly bonded bo 
continuous copper or aluminum tubing. This etiminates 
over 90% of the brazed joints, the spots where leaks can 
occur to couse failures. On an equal weight basis, theyre 
almost twice as effective as conventional plate fin coils. 
That's why GE needs only hall the weight for heat 
transfer surfaces as competitive units. 


Mow for the condensing units. 

The Rxecutive model can give you operating costs up to 
15% lower than other compressor motels of the same 
enpucity, This is our top-of-the-line model, with an 
automatic two-speed fan so that it loafs along quietly on 
moderate days, but has plenty of reserve ated to shift 
nutomatically into high airflow on a scorther to keep 
you cool and comfortable, 

The Executive comesto you witha five-year 
Protection Plan at no extra cost. Doring the first year, 
under nonm usage, there ts no charge for parts or labor 


GENERAL G7 ELECTAIC 








lexeemt for fillers, extenor panels or grilles), Daring the 
last four years, a labor charge only for replacement or 
repair of covered parts. Parts and labor for repair to the 
COMNPeESsar of lashes in the sealed system are cover 
for the entire five-year period. 

We also have o Deluxe modet that offers vou 
matched component reliability. It features a ciassic 
appeirance and a manually operated two-speed fan. 

Our Deluxe model carries a one-year parts only 
warranty plus an additional four-year parts only 
warranty forthe motor compressor, (Laber, diagnostic 
calls and local delivery of parts not ineluded,) 

Top air discharge is better. It means that hot airis 
directed upward; not sideways at the bushes. The nase 
ia directed upwurd 
and not toward ~ 
Vor neigh beers aa ees 
nonete. Gee Laps . 
discharge birinigrs in 
air fram four sides 
at low velocity 
which helps to 
prevent choprine 
of condenser 
surfaces with 
leaves, PTRSS 
chinpings, ele. 

GE's Motional Service Contract. 

We make nvadiable a National Service Contraet directly 
to the purchaser of a Deluxe unit stan attractive low 
orice (2209.00 plus loca) or stube tases on a ob 00) 

TU/H cooling system). [t covers service, both parta 
anid Inbor, required as a result of normal wage from the 
second through fifth year from date the equipment ts 
installed. Service is performed by an authorized GE 
Central Air Conclitioning servicer of your choice, (Be 
sure to read the contract for details of coverage and 
exceptions, such as termal maintenance and filter 
replacements.) 


Wow are you ready for total cooling comfort? 


Your GE Central Air Conditioning dealer will determine 
the cooling comfort system that’s right for your home 
an! pocketbook. Hes well qualified to figure your 
requirements, to install properly and to provide 
complete service, 

You'll find your dealers name in the Yellow Pages 
under “Air Conditioning Equipment and Systems! And 
if you'd like more information, please clip out the coupon 
and send it Lo us. 


— 
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Gennral ectric Cornparny 
Appinee Pura, APSOOGA 
Louisville. Kentucky 225 


Pleee send me mcene inforrriktienn on eeniiral mir comdlisoning 
ofl the (37) coating products. 


~~ nice | 


ta 


Adress 


itv. 


r----- 


Mazola 100% 



















vazola brings out the 
freshness in all your sa 
You know. all vegetable orts 
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“Too bad ol’ ‘Abe. 
~ didn’t have . 

Pye Winnebago 
forhis —— 
campaign tours... 


“The kids sure enjoyed that slop... Mount 
Rushmore! Lincoin, Washington, Jefferson 
end Teddy Roosevell carved on a mountain 
».. with their faces taller than a five-story 

- “building. Winnebago sure has made this a 

f great trip. And so convenient! Everything 

\"we need is built-in—kitchen, bathroom, 
bedrooms—the works. Sure beats last year 
when we spent half our time stopping 
at restaurants and trying to find motels with 
room for five people and a dog.” | 


r on Winnetage moter homes 


priced from §6.7o4* 
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Pick up Americas 16 favorite hitchhiker 
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The Honda Trail 90. 





| you Fi 
know about: vi iting Sew Brunswick, 
this summer Is in our free) ive , 
age-tour book, road main” 
jations guide. Ask ze 


- Nev Brunswick Travel Buscape 
PAC 1030, Fredericton, 
New Sirdaswick. 
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Love Virginia style. 
Its a horse of a different color. 
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PRINCE EDWAR 
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With our help these dolls are making a profit for these guys in Watts. 


| a i] r . * . a ee _ i | i 
| , 1 . | el i r t nT Th mere bi ae | | nmr 


Lange! WT; Gra AOF vert | 


A good motive for change is the profit motive 


THE CHASE MANHATTAN BANK © 
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Québec 3,000 years later: 
Have we got something to show you! 


f Ai VERS] i] i 
Well Presery with other European and ) Se? TOURIST BRANCH 






America is alrve and well an 
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een ee 
d living in New Hampshire 


Remember white steeples, blue skies, and storybook villaie 


greens? New Hlinapshine does. Even surname likes it so well 
«| Pe? CU ats hierre! ET) June ariel SVs tChireseegels Sep aterrnil err. Carnie 


yourelt, Thene’s apart of you that's already: at home bere, 


Free Vacation Kit! Write NH. Vacation (enter, Ron A, 
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ime 3 lael-drying Lentin cots. J ieee, Fishing: Saatirg 
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five peaie. aly Moy io lite Oct, Virlbe for brochure and 
fies High Hampton inn & Coumiry Cub 
Cashiers, WLC. 2871? Geol. AG 





and take life easier! 


Rida up pnd dewn tare oo thin reotorired chal 
that trayels quietly and snaaintly oan 8 steel track 
al tha side of yout starway, 4l| moving parts 
anclosed, Easity ingtelied in mort homes, Thow- 
jands if ut@ around the world, providing wonder- 
ful freedom of movement for ihe aged and the 
handicapped. Also available: Oover Home lift 
fesidence elevetor, Write for literature 


CORPORATION | ELEVATOR Orv. 
Depot. 1S, PSO, Bowe 2177, 
Mamphia, Torn. Slt 





Stute House Annex, Gonoorl NH Oss! 
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FOR YOUR SPORT AND FAMILY FUN ie 
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FOLBOT 


| Fabulous J& foo 
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The Limited-Edition Regency. 
A very special Ninety-Fight with the Tiffany touch 
to mark Oldsmobiles 75th Anniversary. 
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OLDSMOBILE NINETY-EIGHT. QUITE A SUBSTANTTAL CAR. 








Kids. The free spints in your life. ; 

Noone appreciates this beatiful —, 
world more than they do. A world filled 
with nature's wonders. Fresh air and - 
adventure, The history of a proud country. 


| A-world that really has to be seen, ta be ae J 
beheved. J < ae 
Hohday Inn has sainde il easy and Fal Se - ee a 


inexpensive for you to share these things, — 4 
with your family. Because your free spirits > 


are free with us, too. ee 
That's right. If your children areaindeér << 
twelve, they stay with you at no cost. And: 
__ ifthere are'more kids than beds, we can” 4) > =" eer 


give you a baby bed free, Ora roll-away- 
for just: two dollars. You can also take 
advantage of our list of expenenced baby- 
sitters if you need them. 

50 instead of telling your children all 
about the world, let Holiday Inn help vou 
show it to them: All at &.reasonable cost. 

Make a reservation soon at any 
Holiday Inn by calling the one nearést you, 
Then take your free spirit for a free nde. 


The most accommodati: 
7 in the world. 





Crock from Bc 






h 5/7 Pafertiiten tos Angties 
' J) /- direct from Honolulu 





és the Orient Express Way 


Nobody flies to the Orient direct 
from more U.S. cities 
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NORTHWEST ORIENT 747 
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Kodak makes your pictures count. 


LOOK FOR 
THE 
SHEAFFER 
"WHITE DOT” 
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_A Sheaffer 
“White Dot”. The 
sensibly extravagant gift. 
The personal gift with the mark, 
the look, the “feel” of perfection, 
from the craftamen dedicated to 
creating the world's finest writing 
instruments. From the “White Dot” 
collection—“Lady Sheaffer" gifts 
in a shimmering golden-giaze jew- 
a finish. Sensibly extravagant. 

Ipoint/ pencil, a Pen, $15.00. 


SHEAFFER, 
the proud craftsmen 


SHAN, WORLD OWI, « Geir)! COMPANY 








We believe 

the Land Rover 
record for _ 
elephant gorings 
is two. 
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scenery. Butts, springs, caves 
lakes, hills. Mother Nature works 
overtime in Missourt. The panorama 
is constantly changing. And you'll 
like the change. Always in color 
Always in season, Come see 
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MISSOURI: 
bet you didn't know 
we had it in us! 


You will qualify if: 
® you pet a kick out of packing the kids inte 
your station wagon und driving off to o 
big adventere in VWarvland"s 
Chesapeuke Hay Country! © you're 
interested in rediscovering the 
unique charm of lighthouses! @ vou 
lowe browsing through quaint fishing vil- 
lages doting from the [7th Century and 
sh lived inf ® you appreciate some of 
the mo«t deliciows trafood in the 
world! @ vow really like to ream 
through unspoiled country where 
the salt air and the son and the 
dunes and the beaches make 
you forget such things as tour- 
iit traps! Ho vou meet the above 
qualificulions, cume to 
Vlarviand, We guoranice you 
one of the most exciting 
vacations vou'll have for 


veurs in come! 
Maryland... just an ovster shell's 





a ru oF BBA AR’ DIG 
May We send you a 

colorful Maryland Travel Kite Write. 
Maryland Division of Tourism 
Suite NG-42. State Office Bullcitg, 


Annapolis, Marviand 21401 


WwW hen you buy a 1972 Hornet 
Sportabout, you get the only 
wagon made in America thatgives 
you sleek, racy looks,a rear lift pate 
anc 605 cubic feet of Cargo space. 

You also get a car thats been 
road-tested and checked over sc 
thoroughly that we make this 
promise: If anything goes wrong 
and its our fault, we'll fix in Free. 


And, if we have to keep your 
Cir OVeTMICHE to hx ictever 1O00 
dealers will loan vou a car. Free. 


AMERICAN MOTORS 


BUYER PROTECTION PLAN 


name and toll 


Finally, you geta 
free number to call in Deereie if 


you have a problem And we 
nromise you il get action, not a 
ronarow! aid 

Ali body int rhe business docs all 
this for you alter you buy 4 car. 

Which i is dat hably why people 
whove never bought a car from 
us betore are bUYINE one now, 





In less than a second this vacation could end. 


Too many vacations end on our high- straighten them out, improve visibility 
ways. Especially on the older roads. on them. And close the gaps in the 
Many of our highways are danger- Interstate System. 
ously outdated. 200,000 miles of We can't ignore these needs. 
primary roads were built over old Hecause too many people are taking 
horse and buggy routes, Those older one-way trips on our outdated 
roads simply can't carry today's high- highways. 
speed traffic. | . 
It's a chilling fact that last year’s 
death rate on our older highways was 
more than double that of the 
Interstate System. 
What's being done? Not nearly ' 
erougit. 5 aig Pens a 
What should we do? Upgrade Ween make the world a better place 
secondary roads. Make them wider, lo low in. Caterpillar machines will help, 


(A CATERPILLAR 








If it costs 46% more to repair a car today 
than in 1961, what about a telephone truck? 


With 100 million phones to 
care for, our fleet now numbers 
110,000 trucks. 

And with auto repair costs 
rising 46% since 1961, you can 
imagine what that's done to our 
budget. 

We've been doing some of our 
own repair work, but our costs 
went up just as much—from $230 
to $340 per truck. 

Our total running expenses 
from $612 to $823 a truck. 

And to get the money to buy 
new trucks, we're having to 
borrow at interest rates that have 
almost doubled since 1961. 

Despite rising costs like these, 
residential telephone rates have 
gone up only £4 overall since 1961. 
And long distance rates have é 
actually gone down. While the ¢” 
cost of living has gone 
up 37h. - 


1961 ant. ==......°"* 


Obviously, this can't go on. 
Because the cost of providing 
you good telephone service is going 

up, telephone rates are going up, 
too—but based on the last ten 
years, far less than most things 
you buy. 

AT&T and your local 

Bell Company. 


#i5Ti 
,* Consumer 


* Price Index 


Up irk 


@ 15971 
vw" Phone Rates 
Up &% 
(‘Cc.P.f.) 


